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SOUTHERN GRID SURVEY NO. 1$ 


-February 16-23, 1967 


Survey Period : 16-23 February 1967. 

Survey Party : Richard Chandler ( Biologist- in-Charge), Robert Tuxson, F.C. 


Thompson, Frank Smith: and Naval volunteers Jim Gordon, 
Vince Bass, Mike Scanlon, Phil Kriesel, Larry Hauer. 


Itinerary: 


16 February - 055U - Begin Grid Observations. 

17 February - 1005 - Party lands Howland Island. 

18 February - 0800-1715 - Chandler, Smith on diurnal leg East of HowQand. 

19 February - 07£5~1210 - Observations between Howland and Baker Is. 


Baker party put ashore. 


19 February - lUOO - Diurnal and nocturnal watch to S.E. of Baker 

20 February - 0700 - Island. Pickup baker party. 

20 February - 0700— 

23 February - 1310 - 2U~hour watches completing grid pattern. 


Methods: One-man watches were run during all periods save the island 
landings and the nights of the 17th and 18th. Diurnal watches were held on 
the helicopter deck and bow area during fairweather. During rain squalls, the 
watch was moved to the leeward side of the quarterdeck (where area of observation 


is reduced by ca. ^). Nocturnal watches were stationed on the quarter deck, 
when possible on the lee side. 

Nocturnal drifting stops were made on three nights. The present support 
ship is not well suited for night collecting. Coming to a full stop takes ca . 
15 minutes and even then aerodynamic factors often cause the ship to "sail" 
at a slow ahead speed making it impossible to retrieve fallen birds. 

Heavy seas and high winds from the 17th on prevented use of the skiff. 



No birds were collected during the survey 


A special report prepared after completing this grid survey contains some 
comments and personal reflections on procedures for collecting, reducing and 


reporting grid survey data. 









Discussion s The paucity of birds other than Sooty Terns, Frigates and 
Boobies was the most striking aspect of the survey. Thirteen species were 
recorded, but the daily count average of 5*0 is indeed minimal. On 22 January 
in areas A, B, and C, only three sightings (of 20 birds) were made. Sooty 
Terns, Frigates and Blue-faced Boobies accounted for 92.1% of all diurnal 
observations. Sooty Terns accounted for 93.1% of the nocturnal sightings. 

The overall grid density of 6.69 birds/linear mile slightly lower than 
the January figure (7.20) but not as low as the December, 1966 (5.9U). The 
over-all density figure is misleading considering the general lack of birds 
encountered. Sixty-three percent of the total was recorded on the 18th when 
the main Sooty Tern feeding area East of Howland was surveyed. Omitting Area 
"G2 from consideration, the grid density drops to 1.39. The linear density 
of Area ,f G fl was an unusually high 21.01, mostly attributable to large feeding 
flocks of Sooty Terns. 


SPECIES ACCOUNTS: 

Wedge-tailed Shearwater (8): Seven dark phase birds in a traveling flock 
accounted for '//20ths of the birds seen on the 22nd in the barren N.W. 
sectors of the Grid. The other single dark phase bird was seen S.W. of Baker. 

Bulwer Petrel (1): The single sighting was in Area "J 11 . Two Shearwater/Petrel 
sightings on nocturnal watch completes the Shearwater/Petrel total, a new low 
under January* s l£. 

White-ramped Storm Petrel (Leach ?) (9)2 As in past surveys, most sightings 
were in the south and west portions of the grid. 

Red-tailed Tropicbird (2): With tropicbirds unusually low in breeding numbers 
all through the Phoenix Islands, the low count at-sea is puzzling. Perhaps 
some undetected non-breeding region exists at-sea elsewhere. 

Blue - faced Booby (112+1 Nocturnal): Eighty-seven percent of the sightins were 
made on the 17, 18, and 19, in conjunction with feeding flocks of Sooty Terns 
in Area M G ,f . The Howland breeding population is at a low, with a new cycle 
just being initiated. 

A subadult seen on a bright moonlit nocturnal watch was associated with 
a large (20+) flock of Sooty Terns. 
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Brown Booby (5): All Brown Boobies were recorded from Area n G M . 

Red-footed Booby (2): 

Frigates - Great (1±)> Lesser (10), Unidentified (1UU): No evident change 
of status over past surveys. 

Shorebird Species (1 nocturnal): Thought to be a Ruddy Turnstone. 

Sooty Tern (3502 + 122 nocturnal): With the breeding colony on Howland at 
a stable phase, the grid density has remained virtually the same as the January 
data (6.lit vs. 6.5U). A shift in feeding a reas was very evident, however. 

The high densities in the N., N.W. and W., found in January have almost disappeared 
entirely. Area "A" in January had a density of 1.661. No Sooty Terns were 
recorded in Area "A” or ” B" in the February survey. The extensive feeding 
area to the East of Howland was not noticed in January, but it is evidently 
the most important area at present. The long-range feeding distances noted 
in January have also been reduced. Outside of 30 miles, little feeding was 
noted. This may reflect the fact that many Howland breeders are now feeding 
chicks. 

Gray-backed Tern (2): The two birds seen in a feeding flock with Sooty Terns 
west of Howland are likely from the small breeding colony found on Howland 
by the island survey group. 

Blue-Gray Noddy (2): Birds breeding on the Phoenix Islands are evidently not 
actively nesting at present and birds may be ranging more widely than usual. 

(See at-sea non-grid reoort). 

Fairy Tern (3): 












TABLE 1. 


-u- 

Summary of Southern Grid Observations during the period 16-23 February 1967. 




DIURNAL 



Date 

No, Miles 

No. Hours 

No. Htrds 

No. Species 

16 

85 

12.2 

90 

5 

17 

37 

i*.2 

172 

1* 

18 

50 

9.3 

2612 

5 

19 

50 

8.6 • 

309 

5 

20 

93 

10.1 

271 

7 

21 

86 

12.1 

121 

6 

22 

80 

12.1 

20 

3 

23 

89 

6.9 

218 

5 


Totals 

570 

76.9 

NOCTURNAL 

3813 

13 (5.0/day) 

16-17 

1*8 

11.9 

22 

3 

19-20 

78 

11.2 

21* 

2 

20-21 

82 

11.9 

19 

1 

21-22 

52 

12.0 

12 

1 

22-23 

100 

11.8 

51* 

3 

Totals 

360 

58.8 

131 

5 (2.0/night) 
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TABLE 2. Diurnal Density of Species Groups in the Southern Grid. 


Species 

No. Birds 

Birds/Lin. Miles 

Status over Jan. 

Wedge-tailed Shearwater 

8 

.oia 

+ 

Bulwer Petrel 

1 

.002 

+ 

White-rumped Storm Petrel 

9 

.016 

- 

Red-tailed Tropicbird 

2 

.ooa 

- 

Blue-faced Booby 

112 

.196 

- 

Brown Booby 

5 

.008 

+ 

Red-footed Booby 

2 

.ooa 

- 

Booby (sp.) 

a 

.007 

(♦) 

Great Frigatebird 

a 

.00? 

(+) 

Lesser Frigatebird 

10 

.017 

(-) 

Frigate (sp.) 

iaa 

.252 

♦ 

Sooty Tern 

3502 

6.iao 

- 

Gray-backed Tern 

2 

.ooa 

♦ 

Blue-gray Noddy 

2 

.ooa 

-I- 

Fairy Tern 

3 

.005 

♦ 

Bird (sp.) 

3 

.005 

(0) 

Totals 

3813 

6.689 



BABLE 3. Diurnal Abundance os Species Groups. 

Group No» Birds Birds/Lin. Mile Birds/Sq. Mile. % Total Birds 


Shearwater/Petrel 

9 

.016 

.008 

.2 

Storm Petrel 

9 

.016 

.016 

.2 

Tropicbird 

2 

.ooa 

.002 

.06 

Booby 

123 

.215 

.108 

3.2 

Frigate 

158 

.276 

.069 

a.i 

Tern 

3509 

6.153 

2.050 

92.2 

Bird (sp.) 

3 

.005 

— 

.08 

Total 

3813 

6.685 

2.253 

100 
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TABLE U. Nocturnal Abundance of Species 


Species 


No. Birds 


Shea rwa te r/Pe tre1 2 
White-rumped Storm Petrel 1 
Blue-faced Booby 1 
Sooty Tern 122 
Shorebird (sp.) 1 
Bird (spl) i; 


131 


TABLE 5. Sightings of 

Color-marked Birds. 









Miles from 

Species 


Date Age 

Marking 

Latitude Longitude 

Howland Is, 

Blue-faced 

Booby 

19 

Imm 

Blue-streamer 

00°36'N; 176°35'W 

15 

31ue-faced 

Booby 

19 

Imm 

Blue paint 

00 26*N; 176°33'W 

2h 

Blue-faced 

Booby 

18 

Imm 

Blue paint 

00°50'N; 176°21*W 

17 

Blue-faced 

Booby 

18 

Imm 

Blue paint 

00%8'N; 176 o 20'W 

18 

Blue-faced 

Booby 

16 

Imm 

Blue-streamer 

00°U8'N; 176°28'W 

10 

Sooty Tern 


18 

Ad. 

Blue-streamer 

00°U9'N; 176 29'W 

9 

TABLE 6. 

Flock 

Sightings 








No. birds in flock: Aug. No. Species 

Flock Type 


No. Flocks 

Average (Range) 

in Flock 


"Traveling” 


38 


10.1 (5-58) 

1.1 


"Searching" 

f 

13 


20.5 (7-U5) 

l.U 


"Feeding" 


30 


82.5 (50507) 

2.7 



Total 


81 


38.5 (5-507) 


1.5 
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TABLE 7. Species Compo: 
Species 

Wedge-tailed Shearwater 
Blue-faced Booby 
Brown Booby- 
All Frigates 
Sooty Terns 
Gray-backed Tern 
Fairy Tern 


% of Total Flocks 
With this Species 

% of Feeding Flocks 
With this Species 

% of Flock 
Birds 

% ' 
Oc 

1 < 

i 


0.2 

88 

18 

Uo 

1.1 

31 

1 

3 

0.03 

20 

26 

50 

U.2 

Qh 

9$ 

100 

9U.3 

82 

1 

3 

0.06 

100 

2 

7 

0.06 

67 

























TABLE 8 





Birds per Linear Mile by A re as in 


Species and/or Species Group A 



Wedge-tailed Shearwater 
Bulwers Petrel 
Total S/P 

WMte-rumped Storm Petrel 
Total Procellariformes 


Red-tailed Tropicbird 
Blue-faced Booby 
Brown Booby 
Red-footed Booby 
Booby sp* 

Total Booby 

Great Frigatebird 
Lesser Frigatebird 
Frigate sp. 

Total Frigatebird 

V 

Sooty Tern 
Gray-backed Tern 
Blue-grey Noddy 
Fairy Tern 
Total Tern 

Bird 




TOTAL 


@ .123 2.U0 

j; 




• % 
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the Southern Grid 16-23 February 1967. 


D 

E 


G 

H 

J 

K 

0 

Total 

mm 

- 

- 

- 

• 

.017 

— 


.01b 

- 

- 

- 

- 

- 

.017 

- 

- 

.002 

mm 

- 

- 

- 

- 

•03b 

- 

• 

.016 

.ob 

• 

— 


.032 

.031 

.in 

.017 

.016 

•Olt 

- 

• 

- 

.032 

.068 

.in 

,ttl7 

.032 

- 

- 

• 


.032 

• 


.017 

•00b 

.02 

.037 

.031 

.683 

.032 

- 

.037 

- 

.196 

- 

- 

- 

.032 

- 

- 

- 

— 

.008 

- 

.018 

- 

.006 

• 

- 

- 


,00 b 

- 

- 

- 

.019 

- 

- 

.087 

- 

.007 

.02 

.055 

.031 

.7b2 

.032 

- 

.07bl 

- 

.215 

• 

_ 


.025 

•• 




.007 

- 

- 

.062 

.050 

- 

- 

- 

• 

.017 

- 

- 

.062 

.903 

.032 

- 

- 

• 

.252 

- 

- 

.125 

.981 

.032 

- 

- 

- 

.277 

.700 

.ill 

3.25 15 

>.2 

b.5i 

.373 

U.olt 

,86210.1b 


- 

.062 

0 

- 

- 

- 

- 

.oob 

- 

- 

- 

- 

- 

.017 

.037 

- 

.oob 

- 

- 

.031 

.012 

- 

- 

- 

- 

.005 

.700 

.ill 

3.3b 15 

>.201 

U.5l 

.390 

b.08 

.86210.156 


- 


- 

- 

- 

.07b 

.017 

.005 

.706 

.167 

3.50 21 

..01 

b.62 

.U58 

b.33 

.91b i 

6.689 


V 
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TABLE 9. Birds per Linear Mile by Concentric Circles 

in the 

Southern 

Grid, 

Species and/or Species Groups 

0-30 

30-60 

60-110 

110 + 

Total 

Wedge-tailed Shearwater 


mm 

.025 


.oil* 

Bulwers Petrel 

- 

.030 

- 

- 

.002 

Total S/P 

- 

.030 

.025 

^016 

.016 

White-rumped Storm Petrel 


.121 

.013 

.oil* 

.016 

Total Procellariformes 

- 

.151 

.038 

.oil* 

.032 

Red-tailed Tropicbird 

• 

• 


.oil* 

.001* 

Blue-faced Booby 

.700 

- 

.009 

.oil* 

.196 

Brown Booby 

.033 

.060 

0 

- 

.008 

Red-footed Booby 

.006 

- 

1003 

- 

.001* 

Booby sp. 

.020 

- 

.003 

.028 

.007 

Total Booby 

.760 

.060 

.015 

- 

.215 

Great Frigate 

.026 




.007 

Lesser Frigate 

.01*6 

.030 

.006 

- 

.017 

Frigate sp. 

.933 

- 

.013 

- 

.252 

Total Frigate 

1.01 

.030 

.010 

- 

.277 

Sooty Tern 

19.66 

3.51 

1.367 

.028 

6 .11* 

Gray-backed Term 

- 

- 

.006 

- 

.001* 

Blue-grey Noddy 

- 

.030 

.003 

- 

.001* 

Fairy Tern 

.013 

- 

.003 

- 

.005 

Total Tern 

19.68 

3.5U 

1.382 

.028 

6.156 

Bird 

- 

- 

.006 

.on* 

,005 

TOTAL 

21 . 1* 

3.79 

1.1*63 

.100 

6.689 




















* 










































February Grid Survey Period: 16 - ^3 February 1967 

Survey Personnel: Richard Chandler (BIC), Robert rp uxson, I * C. 

Thompson, Frank Smith, Jim Gordon, Vince Bass, 

Mike Scanlon, Phil Kriesel, Larry Hauer 

Survey Itinerary: 055U—*16 February • Begin Grid Observations 

1005~17 February - Party lands Howland Island 

0800-1715--18 February - Chandler, Smith on diurnal 

leg East of Rowland 

07U5-1210--19 February - observations between Howland 

and Baker Is.,Baker party put 
ashore 



1U00,19 February - 

070C,20 Februaiy —Diurnal and nocturnal watch to S.E. 

t of Baker Island. Pickup Baker party. 

0700—20 February - 

Cr 

1310—23 February - 2h-hour watches completing grid pattern 
Methods: One-man watches were i*un during all periods save the island 
landings and the nights of the 17th and 18th. Diurnal watches were held on the 
helicopter deck and bow area during fair weather. During rain squalls, 
the watch was moved to the leeward side of the quarterdeck (where area 
of observation is reduced by ca §). Nocturnal watches were stationed 
on the quarterdeck, when possible on the lee side. 

Nocturnal drifiting stops were made on three nights. The present 
support ship is not well suited for night collecting. Coming to a full 
stop takes ca 1$ minutes and even then aerodynamic factors often cause 

the ship to "sail" at a slow ahead speed making it impossible to retrieve 
fallen birds. 

Heavy seas and high winds from the 17th on prevented use of the 
skiff. 

No birds were collected during the survey. 

Discussion: The paucity of birds other than Sooty Terns, Frigates and 
Booties was the most striking aspect of the survey. Thirteen species 
were recorded, but the daily count average of 5.0 is irrieed minimal. 

On 22 January in areas A,B & C, only three sightings (of 20 birds) 
were made. Sooty Terns, Frigates and Blue-faced Boobies accounted 
for 92.1% of all diurnal observations. Sooty Terns accounted for 
93.1% of the Nocturnal sightings. 

The overall grid density of 6.69 birds/linear mile slightly lower 
than the January figure (7.20) but not as low as the December,1966 (5.9t). 

The over-all density figure is misleading considering the general lack 
of birds encountered. Sixty three percent of the total was recorded on 
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the l8th when the main Sooty Tern feeding area East of Howland was 
surveyed. Omitting Area W G" from consideration, the grid density 
drops to 1.39« The linear density of Area "G" was an unusually 
high 21.01, mostly attributable to large feeding flocks of Sooty 
Terns. 

Species Accounts : 

Wedge-tailed Shearwater (8): Seven dark phase birds in a traveling 
flock accounted for ?/20ths of the birds seen on the 22nd in the 
barren N.W. sectors of the Grid. The other single dark phase bird 
was seen S.W. of baker* 

Bulwers Petrel (l): The single sighting was in Area "J” • Two 
Shearwater/Petrel sightings on Nocturnal watch fills out the total 
Shear/Pets toll, a new low over January*s 1$. 

White-Humped Storm Petrel (Leach’s?) (9): As in past surveys, most 

, V 

sighting were in the south and west portions of the grid. 

Red-tailed Tropichird (2): W T ith Tropicbirds unusually low in breeding 
numbers all through the Phoenix Islands, the low count at sea is 
puzzling. Perhaps some undetected non-breeding region exists at sea 
elsewhere. 

Blue-faced Booby (112+1 Nocturnal): Eighty seven percent of the 
sightings were made on the 17, 18 and 19 in conjunction with feeding 
flocks of Sooty Terns in Area n G n . The Ha-:land breeding population 
is at a low, with a new cycle just being initiated. 

A subadult seen on a bright moonlit nocturnal watch was associated 
with a large (20) flock of Sooty Terns. 

Brown Booby (5): All Brown Foobies were recorded from Area "G". 
Red-footed Booby (2) 

Frigates - Great (U), Lesser (10), Unidentified (lUIt), No evident change 
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of status over pest purvey** 

Shorebird Species (1 nocturnal): Thought to be a Ruddy Turnstone* 

Sooty Tern (3502 ♦ 127 Nocturnal): Kith the breeding colony on Howland 
at a stable phase, the grid density has remained virtually the same 
as the January data (6*lh vs* 6*51j)* A shift in feeding areas was 
vrry evident, however# The high densities in the N*, N*V* and W* 
found in January have almost disappeared entirely* Area 11 A n in 
January bad a density of 1*681* No Sooty Terns were recorded in 
Area !, A n or n B n in the February survey* The extensive feeding area 
to the East of Howland was not noticed in January, but it is evidently 
the most important area at present. The long-range feeding distances 
noted in January have also been reduced* Outside of 30 miles, little 
feeding was noted* This may reflect the fact that many Howland breeders 
are now feeding chicks* 

Gray-backed Tern (2): The two birds seen in a feeding flock with 
« 

Sooty Terns west of Howland are likely from the small breeding colony 
found on Howland by the island survey group* 

Flue-Gray Noddy (2): Birds breeding on the Phoenix Islands are evidently 
not actively nesting at present and birds may be ranging more widely than 
usual. (See at-sea non grid report) 

Fairy Tern (3) 
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5-23 wanuar 


his report is based upon too q\ :.er • ons ar/i collection 
t* Southern ^rid during the pnr :o i 13-23 January 1567. The t rr 
Tow grid survey allowed for fairly pod Hd.rnal coverage in al 
directions from the central islands. As wish practically all 
the area close to the islands (esc daily Howland) received d 
coverage due to the daily or bi-da ly returns to resupply islant, 
parties (see figure 1). 

The :i: tasonian survey party 3 a cluer d chard drossin (Biolo 
Charge), nenretn ualcomb, Richard kiandler, .’rank Smith, 3 hr is a 


and * chert uxson. Balcomb, Thompson and iuxson were on Hcwlan i 
during muc.. of the survey period. The Grid Cruise was made abcar 
H.S.S. GR- R RILLS S. HALL (YAG 1*0). excellent cooperation was ■ >: 
both the officers and crew members throughout the operation. 

Giurr d observations were maintained from sunrise to sunset 


grid area except during island ladings and pick-ups. During tie 
61*6 miles and 7l*.2 hours of diurnal, observations were covered 
Gur ' this period 1*,66£ birds of 1 3 species were recorded and 12 
of two soecies were collected. 

nocturnal observations were maintained from sunset to sunris 
during island landings. During the period, 701 miles and 90.0 ho 
cover d ar.c -,366 birds of seven i ecies were recorded. Ho op o 
..as presented for nocturnal colled inp. "he vast majority of 


wore oi 


Sooty Terns with two pea* ights (17-18 and 18-19) dur. 

i 

. vo. cjt of total nocturnal sight*. ;s wire recorded. The crui«. 
zh c.:i nig. .,s was west ana northw of Howland; these were also 

hign diurnal density. On the nigr. of 16-*9 January (2100 to T'*C 
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iiowland west to about 35 miles, excellent observations and counts were 
made of flocks of Sooty Terns, All birds moved past the ship in strong direct 
flignt toward the island. Most individuals called as they passed, but 
there was no tendency to circle the ship. 

inclement weather conditions throughout the entire grid period prevented 
use of the skiff during most days. The average hourly wind speed for the 
entire period was 18 knots. Under such conditions, wave action is built 

i* 

up to a point whereby the skiff can barely maintain a speed comparable to 
L'ie support ship and attempts to collect birds have proved futile. During 
period of high winds, observations are adversely affected, especially so 
while running courses into the wind. 

f'iocks consisting primarily of oooty Ferns were abundant north ind 
west of Howland. Both flight direction and density north northeast cf 
lowland indicated that Sooty Terns from that island are utilizing the north¬ 
east comer of the grid. This area has invariably shown low densities on 
previous surveys. Although birds were still plentiful about ^aker, tne 
large feeding flocks prevalent there during the 1966 Howland breeding 
cycle ..ave diminished and the colony presently nesting on Howland a- '•rontly 
is utilizing waters to the west, north, and northeast. 

Twenty blue-streamered or blue painted Blue-faced Boobies were recorded; 
all but two were immatures. The majority were noted within l£ mile of 
.lowland; the most distant sighting was lj8 miles from the island, -ne 
blue-streamered Sooty Tern was observed in a flock $6 miles west of wland. 

A small, but undetermined, percentage of birds in the current Howlano 
breeding colony are also blue-streamers having beeh put on during tee April 

f 

to October 1966 breeding season. Of 10 adult Sooty Terns collected one 
mile offshore Howland, 6 had b*re brood patches and interrupted fli t 
feather molt (1-6 primaries new, rest old); three others had bare b? *od 
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with molt complete. I believe these individuals with blue-stream,' nd/or 
interrupted molt represent birds which had nesting failures in the 6 
colony, have remained in the area and started a typical post-bree «'n molt 
but now have become an integral part of the new nesting colony and are 
undergoing a new nesting cycle. 

Diurnal density (birds/linear mile) rose considerably over the December 
1?66 figure (7.20-5.9ii). This increase primarily represents Sooty >rns 

and evidently reflects a buildup of the current breeding colony or r owland. 

% 

Shearwater-Petrels reached an all time low with only lh birds total for 
the oeriod. Other species groups remained much the same as the December 
survey. 
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SPECJE3 ACCOUNTS 


V edge-tailed Shearwater (8) 

Cf the eight birds recorded, five were light phase. This is hardly a typical 
ratio of southern hemisphere birds where only 2-3 X of the indivi ; u i: are 
light phase, but the sample is so small that no generalities can be irawn. 

Large numbers of primarily dark phase birds were encountered in t*»n rich feeding 
area north of the grid (6-7°N during the present cruise)* Large numbers 
(109) of dark phase birds noted in the December 1966 grid cruise probably 
represented birds moving North to this area. 

New Zealand Shearwater (l) 

1_ 

An individual recorded during the present cruise represents the second sighting 
of this species in the grid. No specimens have yet been taken. 

Audubon’ s Shearwater (U nocturnal) 

This species has b^en irregularly recorded in low numbers on prevL ;s cruises. 
Apparently the birds are "ship-shy" during the day, but attracted -y the snip’s 
lights at night since the majority of grid sightings have been nocturnal. 

Juan Fernandez Petrel (l) 

Phoenix Island/Tahiti Petrel (l) 

Except for the two above sightings and 1 small Pterodroma , pe^re re absent 
from the -rid area. A presumed Phoenix island Petrel was seen offs] ore Howland 
at dusk on 20 January. This species has been showing up in small numbers on 
Howland during previous surveys ard there exists a good possibility that a few 
pairs are nesting at present or will in the near future. Suitable high grass 
cover for resting is now prevalent on the island. 

Leach’s Storm Petrel .(1 + 1 nocturnal) 

-— - f 

» 

White-rumped Storm Petrels (23 ,+ 15 nocturnal) 

* 

Density of this group dropped to O.OI 4 during the present survey from 0.07 during 
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Decembdr 1966. High winds which drastically affected observations through¬ 
out the grid period could account for the low numbers recorded because they 
are easily missed over rough seas even at close range. 

Red-bailed Tropichird ( 5 ) 

Expected low numbers were found. This species is not presently ne ting 
on Howland. • The few scattered grid birds might be from any of the Line 
or Phoenix Islands populations. 
blue-faced Booby (197 + 1 nocturnal) 

9 

Density is very close to that recorded during the December cruise ana 
the number of birds utilizing Howland remained approximately the sane. 
Although a considerable changeover of individuals utilizing Howland from 
month to month exists^ the bulk of the population at any one time 
near Howland (30-35 miles distant) with most birds returning each b. 
Grid sight ngs dropped sharply beyond 50 miles from Howland. None re 

recorded on 19 January at the extreme western sections of the grid. "he 
usual large numbers of Howland Llue-streamered birds were again recorded 
near the island. 

Brown booby (U) 

The usual low number of birds was again recorded during the present cruise: 
All four were noted south of Baker. 

Red-footed Booby (5 + 2 nocturnal) 

Low numbers in the grid are a reflection of the low population now 
present on Howland. Sightings of single individuals are low throughout 
tne majority of grid surveys and when larger numbers (10+) are noted, these 

t 

are invariably associated with mixed feeding flocks. 

& 

Treat frigate bird (U) 

♦ 

Lesser frigate bird (22) 








frigatebird species (113) 


T here was essentially no change in this group from the December survey# 
distribution through the grid approximately coincided with flocks of 
feed!ng terns. Birds leaving and returning to Howland account for uch 
greater densities in area G. 

Rwr.cy Tur;.stone (l) 

Crol ten Plover (1 nocturnal) 

j 

With wintering populations now distributed on their respective isla:. * *s, low 

* 

numbers can be expected in the grid. However, uncommonly low numoers 
of shorebirds have been recorded for all the Phoenix Islands during the 
present survey. 

Rkua (l) 

Single individuals have irregularly been recorded on previous surveys. 

The Ltcua and both species of Jaegers (Long-tailed and Pomarine) u- ize 
or pass through the grid in small numbers. 

Sooty Tern (U237 + 1336 nocturnal) 

Sootv Terns accounted for 91% of total diurnal observations and Rf"' of 
total nocturnal sightings. Density rose again during the pres rt cr ise 
to 6.5lj compared to h.93 recorded for December. A similar increase occurred 
in December over November. Thus, a normal build-up has taken place ver 
the last two months as a new colony be, ins a breeding cycle on Howland. 

The majority of birds over the island are now settled with eggs ana numbers 
can oe expected to remain fairly stable over the next few months f least 
in regards to that population. However, with colonies now breedir on 
at least three of the Phoenix Islands (Enderbury, Phoenix and Hui , a 

r 

considerable rise in grid density can be exnected as these populai ns 

* 

leave their respective islands at termination of* breeding, i^arg* . nbers 
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were banded on all three islands. during the past and present cr dse 
an intensive effort should be nade to collect grid birds durin- the 
next two surveys in order to determine the extent of movement of 
Phoenix Island birds through the grid. In October 1965* four birds 
were collected in the western part of the grid which had been banded 
on Hull one month earlier. 

Common Noddy (37) 

All 37 birds were recorded in two flocks south of baker on 22 January and 
probably represent individuals from the colony on that island. 
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TAJLE 1. Summary of Southern Grid observations during the r^r 

1^-23 January 1967# 

DTI RHA.L 


Date 

No* Miles 

No. Hours 

Mo. Birds 

No. Species 

16 January 

73 

8.2 

1120 

8 

17 

no 

9.7 

559 

6 

16 '• 

108 

12.0 

1730 

9 

19 

98. 

11.2 

212 

U 

20 

75 

11.1 

357 

7 

21 

96 

10.6 

29U 

9 

22 

78 

10.2 

390 

7 

23 

10 

1.2 

3 

2 

TOTAIS 

6U8 

7h.2 

h 66 £ 

16 (6.5/<iay) 



NOCTT 

TIL 


15-16 

115 

11.1 

L3 

3 


75 

11.8 

16 

2 

17-18 

1C2 

11.0 

227 

h 

16-19 

ns 

10.0 

915 

3 

19-20- 

8U 

H08 

20 

2 

20-21 

39 

10.7 

75 

3 

21-22 

83 

11.8 

37 

2 

22-23 

85 

n.8 

35 

2 

TOTALS 

701 

90.0 

1368 

7 (2.6/niLht) 

GRAND TOTALS 

13U9 

16U.2 

6033 

18 













TABLE 2. Diurnal density of 

Species Groups 

in the Southern 

Grid, 

16-23 

January 1967 

• 

Est. Pop. for 

m , 1 -1 

, j . J ' •■r; 

Species Group 

No. Birds 

Eirds/Sq.Mi. 

67,000 Sq. Mi. 

t-' * 

j -j -f\( < " 

L J. i A- 

S h e ar we. ter -Petrel 

Hi 

0.01 

670 


Storm Petrel 

21 

C. Olx 

2,680 

0 0 

• 

Tern 

1x2 7lx 

r 

2.20 

11x7, LOO 

rn f 

yj * 

\ 

Tropicbird 

3 

O.OClx 

268 

0.1 

Booby 

207 

0.16 

1,072 

• > 

) 

- . # , 

Frigatebird 

139 

0.03 

3,330 

3 • 0 

Shorebird 

/ 

1 

0.002 

13lx 

• 

Skua 

TOTALS 

X 

0 . C01 

67 

• • { , ✓ 

• - 

14665 

2.U67 

l35j 6l|l 

10C.0 
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TP LI 3. Diurnal abundance 

of Species 

in the Southern 

Grid, 


i' 16-23 January 1967 

• 




Species 

No. Birds 

Birds/Lin .Mi. 

No. Coll. 

ZIf tus over 
1- at month 

Ledge-tailed Shearwater 

0 

u 

0.012 

1 


Ncw Z e a la nd S lie arwa t e r 

1 

0.002 


*r 

Juan Fernandez Petrel 

1 

c.002 



Phoenix Island/Tahiti Petrel 

1 

C. 002 



Snail Pterodroma 

1 

C.002 



Shea rwater-Petrel 

0 

c 

0.003 

% 

0 

Leach*s Storm Petrel 

1 

0.002 

» 


L r hite-r:nped Storm Petrel 

23 

0.035 


— 

Re d -la il ed T rop ic bi rd 

3 

C. 008 


M 

Blue-faced Booby 

197 

0.30U 



Brown Booby 

h 

0.0C6 



Red-footed looby 

5 

0.0C8 


— 

Booby Species 

1 

0.002 



Great Frigatebird 

U 

0.006 



Lesser Frigatebird 

22 

C.03U 


- 

Frigatebird Species 

113 

0.171 


— 

Ruddy Turnstone 

1 

0.C02 


— 

Skua 

1 

0.002 


0 

Sooty Tern 

1231 

6.5LO 

11 

T 

Common Noddy 

37 

0.057 


4" 

TOTALS 

1 « 

I|665 

7.199 

» 

12 
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TABLE L:. Nocturnal abundance of Speci.cc in the Southern Grid, 

15-16. • . • • 22-23 January 1967* 


Species 

No.Birds 

Birds/Lin.Mi. 

No. Coll. 

Audubons Shearwater 

u 

0.006 


S he arwat e r-P e t r el 

2 

0.003 


Leach 1 s Storm Petrel 

1 

O.COl 

1 

Lliite-rumped Storm Petrel 

• 15 

0.021 


Tropicbird Species 

1 

O.COl 

• 

Blue-faced Ecoby 

1 

0.001 


Be d -fo COed P c oby 

. 2 

c .003 


Golden Plover 

1 

0.001 


Sooty Tern 

1336 

1 .906 


Bird Species 

5 

0.007 


TOTALS 

1368 

1. 9s2 

1 


V 

























TABLI Banded and/or Color-market .r< 3 observed and/or collects 

the Southern Grid, 16-23 Jai ary lfBv # 


• 

-s y* y ■ ^ - - q 

W ^ — V w/ 


Age 

Date 


Colo 2 

? Bark 

Latitude 

Long!turn 

Distance 
from 
Orj gin. 

Blue-faced 

Booby 

Subad. 

16 

Jan 

67 

B lue 

Streamer 

176°29'W 

oi°-:o'\ 

3U 

Blue-faced 

Booby 

lain# 

16 

Jan 

67 

Blue 

Streamer 

176°38'W 

oi°-o)i> 

16 

Blue-faced 

Booby 

Iran. 

16 

Jan 

67 

Blue 

Faint 

176°38'W 

ci 0 -;. >: 

16 

Blue-faced 

Booby 

Iran. 

16 

J an 

67 

Blue 

Streamer 

176°39 , W 

01°-03 1 

1^ 

Blue-faced 

Booby 

%} 

Iran. 

16 

Jan 

67 

Blue 

Bond 

176°39'W 

01 o -C3'r 

~15 

Blue-faced 

Booby 

Iran. 

16 

Jan 

67 

Blue 

Paint 

176 o );0'W 

Cl°- 3' 

ll 

flue-faced Booby 

Iran. 

16 

Jan 

67 

Blue 

Paint 

176°IiO«W 

01 O -C3’" 

11 

Blue-faced 

Booby 

Iran. 

16 

Jan 

67 

Flue 

S treamer 

176 0 U3'W 

OC°-58 1 V 

12 

Blue-faced 

Booby 

V 

Iran. 

16 

Jan 

67 

Blue 

Paint 

176°h3'¥ 

00°-58'N 

12 

Blue-faced 

Booby 

Iran. 

17 

Jan 

6.7 

B lue 

Band 

175°58'w 

oo°-ci 1 ;. 

18 

Flu e -faced 

Booby 

Iran. 

17 

Jan 

67 

Blue 

Pa int 

176°l5‘W 

00° -21. 1 N 

w c 

Blue-faced Booby 

Iran. 

17 

Jan 

67 

Blue 

Streamer 

176 o 20'W 

GO°-23'1 

—* Mi 
◄ 1 

Blue-faced 

Booby 

Iran. 

17 

Jan 

67 

Blue 

Streamer 

176 o 20«W 

00° -23' 

Ox 

Blue-faced 

Booby 

Imm. 

17 

Jan 

67 

Blue 

Paint 

176°27*W 

oo°- 21 ';; 
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TIME 


OBSERVERS: 

$> (2 ~ O $ O O I ho^i *>. o * ? 


Cat; 


C///0f3 
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, ^.i | . 


SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
AT SEA DAILY LOG - E 


/pi/v - / y f^// 
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SPECIMEN 
DIR. BAND NO. REMARKS 
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Date Ship. &, 3. Hail ( Yk- yg 

Organization Fos-;P 


Cruise No. O 


Recorder 


Sunrise: Time 


Position: Lat. 


Long. 


Sunset: Time >8 II 


Position: Lat. 3 O *30 A/ , Long. /5£?~Vc?\V 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from Gloriaa to sunset • 6-7.5 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


\J\Sofi L 

LoP A*) 


£l-)3N 


LONGITUDE 


)$8-oo^ 

158-51 U 


Hourly Positions: 
Time Latitude 


£ ov£SL 

Longitude Wind^Bir . 


5///AS 

SFFtD 

Wind Sp , 


Wave Dir . Wave Hgt 
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Dat e/0 JS< A- ^ */ Shi p<? , 5 . /"/All Cruise No. 0& 2 — 0<2>/0 

Organization Poe sF Recorder_ 


Sunrise: Time 07/6 
Sunset: Time )H 


Position: Lat. )8*«57 a/ . Long. /^O-y/ to 
Position: Lat. ( 7 - MOAJ , Long. 


Miles travelled from 0000 hours to sunrise = 65.0 
Miles travelled from sunrise to sunset = )0 7.<g 

Miles travelled from sunset to 2400 hours = {£2i& 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


i. 07£5u) 

2 * Il3£hj 

3. /932K 

4. 


Lotfhrt 

40 PM 


/S-^SV/ 

I8-37N 

l *7 ~ a/ 


LONGITUDE 


IbO’Wio 
/teO’Hl 
lb)~ H3 uJ 


Hourly Positions: 

foo&e sf^FV 

Time Latitude Longitude Wind Dii . Wind— 6 p . Wav e Djy r* Wnrr" Hgt 
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Cruise No.OOA^O O/O 


Dat e // l77)a/ in 7 Shi pfr.,5. Hfci-L P 

Organization -Pa BSP Recorder_ 



Tim e ^pb 0 0- 


Sunset: Time 17*73 


Position: Lat. /(c a/. 

Position: Lat. ) H -J 5±J_ , 


Long. /(,3-ooi aJ 

Long. 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours = 


b/ * $ 

>#l-5 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


i. 

^ • I I 3 7 X 
3* )317x 

4. 

5. 


LoB/W /5-5W 

CtiesT^L iy-32N 


!U> 3 * 

/(,3-$ OuJ 

lb M-W 


Hourly Positions: 
Time Latitude 


H>PS 

Bourse : 

Longitude Wind •pir . 




s/^/rs 
5/^rf o 

W ind 3 p . 


Wave Dir . 


Wav e - H gt . 
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Cruise No 005-0010 


Dat e J_AN_ (g^2_ 

Organization Po BSP 


Sunrise: Time_ 

Sunset: Time /75f 


Shi t Q, S. HMl ( ■//!<5~*W 

_ Recorder_ 

Position: Lat. 0 / // 
Position: Lat. (±±l£*L 


* 


5 


Long. /QyZ>' 3jj O 
Long ./!/b~ Wtp 


Miles travelled from 0000 hours to sunrise = .579,0 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2^00 hours = U.<Z 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 

0b$7X 


13 

- 0*1 A, f 


2. 


CfcUST.AL 


-<?$*/ 

f (f (e> -Qts UJ 

3. 

l8$Hx 

CtUST.aL 

II' 


/ U t* ' H C 1 tU 

k. 






5. 







Hourly Positions: 
Time Latitude 


Longitude 


Srfifs <,HtP5 

Dir, 
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ship^.S Hall ( vac-*-) 


Cruise No.J0 2 <30/0 


Dat e /Q Tfa/9/r *? 
Organizatio n / o? ft *p/^ 

Sunrise: Time 
Sunset: Time /?/7 


Recorder_ 

Position: Lat. )Q-//aI , 

Position: Lat. #-^7^ , 


Lon g._/ fa !fa IaJ 

Long. /(f^/-33u ) 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = // 

Miles travelled from sunset to 2^00 hours = b 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1. 

04^? A 

^F/ AL 

/ (}•/ S Asl 

1 (rS-)3*J 

2. 

l 5 

STJaL 

<^3 5a/ 

/ (&S - £/ 

3- 


Cf UsT/rtL 








5. 






Hourly Positions: 
Time Lat it ude 


5fU‘P$ 

C 

Longitude W - ind Dir . 


s +urs 

fend Sp . 


Wave-Dir. 


Wave—Kgt . 
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Cruise No. O&J - O 0 ' O 


Date / y w ? Shi p & /'/a/'L 09*6'^ ) 

Organizatio n / LVS /^ Recorder_ 


Sunrise: Time </ 6 VO 


Sunset: Time L23L 


Position: Lat. ^7 fit ? Long. !7$~ 
Position: Lat. Long. /7«3 -02 Uj 


Miles travelled from 0000 hours to sunrise = (ctf- 0 
Miles travelled from sunrise to sunset //^ 
Miles travelled from sunset to 2400 hours = k'P.S 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


1. <p h ?3 r fi 

2 . DO 

3. l%Ol 

4. 

5. 

Hourly Positions: 
Time Lat it ude 


/.4/.(5£7W 

CjfI^sT^L 


Ob ~33*f 


/ lO cj 

- o&uJ 


os-tf*! na-osuJ 


5HiP? 
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Longitude ■‘Wind Dir . 


$rm> 
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W a v e-ddir . Wave-Hgt 
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Dat e/^? j'fi/i /'4 ? Shi p <^.3. /7aAL ( y*C - Cruise No, -*-> ? - <U/c> 



Recorder 


Sunrise: Time_ 65JTO 
Sunset: Time -LZhU... 


Position: Lat. . Long. ! 7jS~$! 

Position: Lat. ^ a/ . Long, f 3 UJ 


Miles travelled from 0000 hours to sunrise 


vs'-tf 


Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 


- ///-** 
. 66.Of 


TIME OF FIX TYPE OF FIX 


i. <#>6$6 

0 fJlssT/ fit 

2. /pOO 

0 f )■ F3T/*L 

3- /*&/0 

C fl Fs.Tt # L 

k. 


5. 



LATITUDE 

-£l* 

03 - H ?V 
o 3 - o 0/\) 


LONGITUDE 

I 73-)g*J 
/ ?3 ~ 

I y y - iy 


Hourly Positions: 
Time Latitude 


SH/P 5 

CooBSE 

Longitude Wind Di r. 


SH/PS 

s peed 

T T • J 


Wav e Dir . 
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Cruise No., > >J Q)£> 


Date /& J/M i fib7 shi p^.3- H/UL ( y/iG *o ) 

Organization POBSP Recorder_ 


Sunrise: Time 
Sunset: Time _ 


Position: Lat. , Long. ! - Sh u j 

Position: Lat. Q O ~ Vff , Long. / 7 (/*P(pl%) 


Miles travelled from 0000 hours to sunrise = S9it 
Miles travelled from sunrise to -g-nnao* = 

To SdtfsF7" 

Miles travelled from sunset to 2400 hours = 


7^y 

//» 0 , 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1. 

os'.? 5 

CEJL I=S73 *L 

O / • a/ 

/ 7<4> ~ > 3*J 

2. 

l?oo 

1 6 l^ssTifiL 

o o -£(*• 3*J 


3. 


Qft Dfl fe- 

oo -5o. O/V 

1 7k'e? 

4. 

5. 

Hourly Positions: 

Time Latitude 

• 

SHIPS S' H i PS 

COUPLE Sp£ED 

Longitude WftedrtBir-. 

-Wave Dir» Wave -HgU 
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Date /7 Jah !%1 


Cruise No. O - ^>0/ & 


__ Shi p &,$' HfiLL { y^G^to ) 

Organizatio n >/ 7 Recorder_ 


Sunrise: Time 

Sunset: Time /7.g7 


Posit ion: Lat. V 7 a/ , Long. ) r 7& ~ 311 \) 

Position: Lat. £) f7 , Long. jlb-HUuJ 


Miles travelled from 0000 hours to sunrise = 

a ^ p X5 • 

Miles travelled from sunrise to eunset 

T« SUNSET ■* 
Miles travelled from sunset to 2*4-00 hours = 


3H $ 

fL. 6 

SJa^JL 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1. 

&SJ8 

C'E LFS~ri * L 

0 0 -A/ 7^/ 

/?£ -30to 

2. 


STiAL 


1 70-2J PJ 

3 . 

4 . 

18 ; ifi 


0 0 ~^a/ 

17u uJ 

5. 

Hourly Positions: 

Time Latitude 

sriiP 1 * -snip* 

Course £/%££> 

Lo ng it ude ^ind—Dir. Wted-Sp. 

Wave—Dir. Wave Hgt 
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SI-MUH-955b 
Rev. 4-9-64 


SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
AT SEA CLIMATOLOGICAL DATA 


DATE 




TIME IAT _ LONG _ PRES WEA VIS SLP DRY B DEW PT HUM $ TL 'SKY OPA SKY WAVES SEA TEMP ^ WIND S WIND D SHIP COURSE/SPD. 
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2400 
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177-20 1 













_ 


REMARKS: 


ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
































































































Cruise No. 00 %~0o/0 


Date Shi p Q, S ■ hi aLL ( y/>G_ 4 o ) 

Organization PoBSP Recorder_ 


Sunrise: Time_ Position: Lat. (//-//A/ , Long. ITiillP 

Sunset: Time / ^ ^ Position: Lat. Long. ) 7 ls>~ uJ 


Miles travelled from 0000 hours to sunrise = 7 H.S 

Miles travelled from sunrise to sunset = 

HoioXMD Tj. j / ^ 
Miles travelled from sunset to ^ 400 —herurs = r»D 


H'ouUand T * 3400 be , S 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1. 

fi> <3 

P,£. 

<fii -fit 

i ?8- fii w 

2. 


C el 

H5*i 

177 -3*#u; 

3. 

4 . 



00 -HVaJ 

1 7 6? ' 3? V 

5 . 

Hourly Positions: 

Time Latitude 

(»oi>ase SP&&D 

Longitude Wind Trfr. Wind “Cp: 

w 

V jq C 

Wave DIt . 1 Wave Hg% 
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O 1 '2 
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1 - 


0200 

1 '& 
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33 / O ? :> 
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/O 3 3 
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c-/ 22 . 
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Cruise No. O/O 


Dat e / / Shi p(j,S HtiLL ( VAg^/O ) 

Organization / 5 I ; _Recorder 


Sunrise: Time j tes 1 
Sunset: Tim e / ftp $ 


Position: Lat v $<t>-)Orh Long. ^ 79 -59 tU 

Position: Lat. ~ ^ 6 >« 5 , Long. I f/? ‘ 7 ' ^.7 uk 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 


59.0 . 


Miles travelled from sunset to 2^00 hours 


= 39.5 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 

L> 

OeUsT.aL 

<jf> • 10 a/ 

1 *7 8* 

- <9 0 id 

2. 

/£> ti<j> 


J&l a/ 

in?* 

-59 u; 

3. 

1933 

0 c l a s Tia\~ 

4>0-</>6 S 

]70- 


4. 






5. 







571 '^ 

Wave-^Hgt . 


Hourly Positions: 
Time Latitude 


Longitude 


5H i 

te>vP$E 
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00 3 P"? 
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0200 
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37 
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/ft 

yg oc' 
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a* 0 1 
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, 0 L ^ 



V 1000 

CM 
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1100 


’■i M / 3 
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' 1200 
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t D 9 : 
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1500 

<y 

t 7 

t?7 7 * 

fh>(* 
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Cruise No. 002 - oo)o 


Dat e Shi pp'S, ( V/t&'+fo ) 

Qrganizatio n P > 1 3 S P _ Recorder_ 


Sunrise: Tim e ^3^7 * Position: Lat. J)(t >* W, Long. / ^ ?' n P\> J 
Sunset: Time j76^_ Position: Lat. Long. 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 


*W .0 


/•IomJI >1*10 X s 

Miles travelled from sunset to 3400 hours = 

HouikMibJs To gnoohe. 

TIME OF FIX TYPE OF FIX LATITUDE 


3 ■<£ 

J IXDNGITUDE 


1. (2533 

2 . 

3. 

4. 

5 . 


Hourly Positions: 


Time 

Latitude 

Longitude 

.j 

S~ /// ' ' 

r Wfeadr Dir. 

S77/P 

■frtodf Sp. 

Wave Dir. 

Wave Hgt 

0100 

00 l O I' D 

7S 
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f- 


0200 

Z 

F‘t 
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0300 

A 
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0400 

& 
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.0*5 

m. 4 



0500 

y 
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dloO 

V£. £ 



0600 

r V <? 

/ 

0^0 

/&■ C 



0700 
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OoOO 

W- Ti a/ 

/ 77 - 5 */l o> 

O to O 

70. 



0900 

10 

2 4 

OOO 

/o. If 



1000 


f 9 

0^0 

/ 0 . 9 . 



1100 

20 

M 

6 ¥ 0 

f 0 > C 



1200 

// ~ 

TTFffid 

ft k 0 

} f) * f p 



1300 

3 4' 

r o*{ 

0 70 

jo. b 



1400 



oTz 

iO, (r 



1500 



070 

J0>(r 



1600 ' 



Ofcl 




1700 

4 (b 

>C, 

or. 

•c.6 



lSoJT 



/fit) ; a" 

t * 'ft/6 



1900“ 

4r 

_ 

' ‘ O t 

iP/f\J 0 



2000 

• ¥5 // 

1 

51 

J S3 

9,0 



2100 


•i 

/S S 




2200 

_ 


— 

~T7o i - 



2300 


■J2 

/ r f 

9/ U 



2400 

? 

? —■ 







0 ELESTlAl- 
C £kF$T|Al- 

PAD 


0 xj) • V 5 a/ 


) 7 7 -V^uj 

7 7 -Oguj 

) 7 U -3 
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Date <7 l Jm l%9 Shi p(Tv C Al L ( ) 
Organization / ' ^oBsr Recorder 


Cruise No. 


Sunrise: 
Sunset: 


Time $ g.5'5 
Time 


Position: Lat. ^ )N , Long. I r 7(j?~3l UJ 

Position: Lat. 3 s Long. I 7 ?-3 ? LO 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 


si 

nes 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1. 

080 o 

&A P AtL. 

oO’».5m 

1 1U> * 3/U/ 

2. 


CrLz$T,t)L 

$<t> -0SS 

/ 76>- 

3. 

4. 

/839 

O pu-5 Ti*L 

<$><£ -^5 S 

nn -zns> u 

5. 

Hourly Positions: 

Time Latitude 

^ 5M ' P t S 5H.PS 

oooPSt sited 

Longitude -Wind- Dir-* -Wind 1 Sp. 

Wave Dir. Wave Hgt 


0100 

OO .< s 

7 < 5 - >2 


— 


■ 

0200 

37 

77 



\ / 

\- f 

0300 





\ / 

1- / 

o 4 oo 





\ / 

\ / 

0500 

IS ' 




\ / 

"i-r 

0600 

7 / 

176 :- S 3 



\ / 

\ — i~ 

0700 

t S | 




\ / 

-\ — f- 

OSOO 

d><J> - f 7 i 

i 7 ^>' 3 iW 



\ / 


0900 

/O /V 

3 H 




~\-r 

1000 

ov V 

?2T; 



\ / 

\ / 

oil 00 


1 



\ / 

-w— 

1200 

O'f.? 


4 to 

ACO.C. 

v 


1300 

/? s 


If 0 

(r>, 

A 

• A 

1400 

7 / 5 

m zv co 

( O 

tn.U 

/\ 

/ \ 

1500 

V 

1 7 Ti /5 6 

.!! * p 

< r >. 

/ \ 

/ \ 

16 00 


f 

2 .J 0 

yh. : 

/ \ 

~ 7 ""\ 

I7OO 

4 <9 

t / 2 if ? f 

xfo 

r 


w— \ 

1800 

00 C-T 

7 2 7 

2/0 

//> . £' 

/ V 

~ 7 —V- 

1900 

.... , S-Tl 

ar 14 

0 r ‘ 4 ' 

( C r A 

—f —Ip- 

—I 

7-v" 

2000 

M : SL S 

1 n 7 ~j*i nv 

c 

f r 



2100 

sy 

/ / ',7 

cn a 


1 -V 

/ \ 

2200 

£7 

57 


1 • 

7 \ 

- ■ V 

2300 

SI UQ 

0<? 5 T/ 

/ a 


1 -\ 

/ A 

2400 

$7 C 

/ 7 ?<?o 1 - A / 

hrtH— 


/ j 

■ 1 
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Date 2 "i tJ/? A/ 
Organizat io n PCI'S 6 P 


shi p G S h/)ll ( Y4&«d 


Cruise No. d>&2 -$$k6 


Recorder 


Sunrise: Tim e Q L j 
Sunset: Time 1800 


Position: Lat. 5 , Long. ) 7 

Position: Lat. 00' *io& Long. 


Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to otmeat = 

to so»5tT - 

Miles travelled ffom sunset to 2400 hours = 


2*7. 0 


£ 5 *. 5 » , 
_ 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


i* <$S2*7 

0 f/gsT* al 

f 3 £ 

j u) 

2 - 

/Ra PAfc- 

0^ r #2. // 

(J(,-2SoJ 

3 - / 82 *. 

CeLbsTikL 


1 


4. 


5 . 


Hourly Po sitions: 

Tj - me Latitude Longitude -Wind- Dir . WtBd-Sp >. Wave Dir . Wave Hgt. 


0100 

V 

°& S 7 $ 

1 S *\ 

(3 If 

W. Z 

]- 


0200 

4 f -to 

$ -1 Vi 

& 2 A' 

/ 0 + t 



0300 

4 1 i 0 


<7 A A' 

SO, 6 



0400 

1 * 20 

4 <T' : 

^ X V 

/C\ 6 



6500 

^rS IS 

4 ? V 

C Xs 

IO . A 



0600 

+ ? to 

45 - 


/ r> • 6 



0700 

1 t < 8>4 

29 

C bO 

l O, (o 



0S00 

tif&'dl hi 

Hi? ’35 w 

P> A O 

/f * 



0900 

O? 






1000 



rc 




1100 

q (/> >■ 


tHO 

Kb 



1200 

d>&-$Ahj 

/ 7 LfiH.i •A/ 

i Ho 

10 . C 



1300 

&$. (#5 


mo 

iC> 6 

i 


1400 

/4 

/<-> 

mo 

JAb 



1500 

26 


mo 

! 0 . 



1600 


£1 

Ho 

• 5 .b 



iyoo 



m.o 

{EIL 



l800 

3 * 

Or 

. 1 V r 

ft' , 



1900 

<r 

3 

1 "3 V 




2000 

Mmi ,1 .5 

I 7 L, - 0 < 2 > w/ 

/ 3 -7 




2100 

_ 

srs 

/3 

to,i 



2200 

> Cf 



■ 6 .1 



2300 

1 0 

i-j 

rt— 

: 



2400 

f & 

7 ^ J"2 

1 3 s 

} 0 * & 
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Date sB Tau 


_ Shi p^-, c . M /X/_ i ( y Cruise No. Q>-^2. 

Organization Recorder_ 


Sunrise: Tim e V(o 
Sunset: Tim e / i / \5_ 


Position: Lat. tijrSjs j Long. i' 7£-2 S ul> 

Position: Lat. 00 - 3 ® $ , Long, I 7 V *0(0 (J 



Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours = 
TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


1. 

2 . 

3. 

k. 

5. 


/ 87 b 


OeUsTiaL $)-HZ 5 / 7^' P *7 ^ 


0 Bh &Ti A L- 
t EltSTi * L 


0P-/4S /7V-77^> 

02-3IS i'?H~° t 1 u J 


’J- 


Hourly Positions: 


Time Latitude Longitude Mad Dir. Wiad ~Sp. Wave Dir. Wave Hgt 

0100 

01 n 


7 $S 

/&, £> 


1 / 

0200 

^ y 

** 

/ 3 s 


X 1 


0300 

n 

40 

J 3 S 

iO-L, 

\ T 

\ -r 

0400 

2 if 

is~ 

/ ss 

(O, & 

i r 

' 1 — r 

0500 



/ 3 S 

/o, G> 


\ - / 

0600 

$? 


/ 3 S 

f (a 

\ / 

■~1— f- 

0700 

£~<a 

/9 

/ 35 

/O, G> 

\ / 

\ l 

0800 

rf) J 

/'/<-/?U u.) 

iosr 

!o* (& 

\ / 

\ / 

0900 


07 

/Ol? 

J0.O 

\ / 

—n— 

1000 

0 7 

7<r OO 

I&‘E 

LCujZ 

\ / 

- L -- 

1100 

to 


lot? 

10 . £ 

\ / 

\ / 

1200 


77 TT^TTiU 

/ ri h 

/D.A 

Y 


1300 

><o 

3f 

ff <■: 

fc. 0 

A 

[\ 

H 

4=- 

O 

O 

t9 

1 1 

K7rr 

• i.-S 

/ \ 

/ \ 

1500 

37 

2 3 

totr 


/ \ 

/ \ 

1600 

33 

/r 

1 Oj -> 

V 

/ \ 

—ri— 

1700 


0 ? 

f <*. 2 , 

1 j 

J U 'A 

/ \ 

7 \ 

l800 

. as 

Uf 

TO S 

fry. 

W V 

1 —r 

1900 

a? 


nQS 


/—r 

/ \ 

2000 

-3A £ 




1 Y 

/ \ 

2100 





1 \ 

/ \ 

2200 





7 V 

1 —V 

2300 





7-T 


2^00 



Q 9 ■■ 1 A'" 

7 

—-- 

- ^ 
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Dat e ^/J/W l/> Shipj]^ 

Organization yPdBSF* 


' i Cruise No. dZr?' 

Recorder 


Sunrise: Time _ Position: Lat. <t>z ‘Vf/y Long. 192 -jg 5 

Sunset: Time -" Position: Lat. Long._ 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to -e-unset- / = 



Miles travelled from sunset to 2^00 hours = 


_ TIME OF FIX TYPE OF FIX 

1. 7 OeUsK^L 

2 . !?<$<& P Oelis&TifiL 


LATITUDE 

ta-ws 


LONGITUDE 

/ 9/ * H30UJ 


3 - 

4 . 

5 . 


Hourly Positions: 
Time Latitude 


5 fl)PS> 5 

CoaO^C c/Yf d 

Longitude . ¥lnd-~Sp . 


Wave Dir. 


Wave Hgt . 


0100 



(y? ? 

/O, u 

P 


0200 



<£/JS 

/<>. it 



0300 



04 <£ 

/ 0 > b 



0400 



‘ 7 'T 1 

/O. 



0500 



C)<^ 1 

/ u> 6 * 



0600 

4 £ 



to, 



0700 


i? 


Vo 

- 


0800 


i?.3 '/*' 5iV 

o 9 $ 

/a 9 



0900 



095 




1000 

$4 

OJ 

<595 

10,9 



1100 

SO 

S 2 

0^5 

IO h 



1200 

CA * 5% .S 

n 1 - 43 i v> 

~)Q 5 

/0 ' b 



1300 



o9s 




i 4 oo 


•i > 

~&Fs 

Cf a 



1500 


*y 

C ' r ‘ c > 

9,0 



1600 

? < 3 © 

l~)f to 

/,£■ 




1700 




~ 77 o 



1800 1 



Mfluonh - 




1900 







2000 

ky/AfO- 7 . 






2100 

f 






2200 







2300 







2400 









958 b-SI-MNH 
Rev. 9 / 28/66 




















































































shi p ' , 6 S.. ( 



Dat e. //>'7 

Organization^ #>HSP 


Cruise No 


. ^'2- oo>$ 


Recorder 


Sunrise: 

Time — 

Position: 

Lat. 

, Long. 

Sunset: 

Time - 

Posit ion: 

Lat. 

, Long. 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from 


to 


= z//,^ 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


1 . 



frOEU&l/AL &3 “22s /pc>53 hJ 


2 . 


3. 

5. 


Hourly Positions: 

<*-5t. /” * , /j 

Time Latitude Longitude Wled-Bxr : Wla&.-gp . Wave Dir . Wave Hgt - 


0100 





T- 


0200 







0300 







0400 



9>7^ 

* 5 y*S 



0500 



7 ? < 

/&> (r 



0600 



(779 

* fiC > 



0700 



076 

s 0 



0800 

* To •% 

TTToT 1 

ArijAMnf 

V/£> 



0900 

/ i 


f ( f f r * 




1000 

/ A 

r? 

J15 

j? $ 



1100 

n 

i'<b 

/3-ST 




1200 

0.3-£2 s 

TjoT53TJ~ 

' f s 

5T ? 



1300 


s 0 

/ t-/S 




1400 

3 


m & 

Is? 



1500 

CLX & 1 

TTcTzn , 





1600 







1700 







1800 







1900 







2000 







2100 







2200 







2300 







2400 
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Dci*t 6—^ ) / ' _ Shi p^iS. NaI-1^ Cruise No, qQ2 * O Q/Q 

Organization fbBSP He c or der _ 


Sunrise: Tim e OS' 3 / 


Position: Lat, 3 y /~ 335 , Long. ) 7 / 2 * 22 U) 


Sunset: Time / > S Q 


Position: Lat. Q(p' QOS , Long. I 73 uj 


Af>t i nr 

Miles travelled from 0000 hours to sunrise 

Hl>U-Z 3 > 

Miles travelled from .snnaM.se to sunset 


Miles travelled from sunset to 2400 hours 


= ^ 

= /jg^ ^ 


TIME OP FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 2 O 

2 . 

3- /gy? 

4 . 

5 . 


n/ 

CfL + b/i- 

CflesT'AL 


0 L f~3 l ! $ 

0 5-OH.ZS 
0 Lc'o 3 s 


i y2~ >8 uj 
lf) 3 -o 8 uJ 


Hourly Positions: 
Time Latitude 


S>// AS 

^ / r 

Longitude W tod - B i t . - -Wind. 


Wave Dir. 


Wave Hgt . 


0100 



L L 1 /- (- 

TO 

1- 


0200 



L d V 




0300 



f. >7' 




o4oo 



n ft 0 

.41 



0500 



75 7. r 

; ' 



0600 1 







0700 



•• . > 

Z?/iV-V£ 



0800 


l $2 -/V, 6 «J 

Al/IAt u-‘ , 

' it " M ■ • 



0900 


j* ty 

2 OS 

jn.c 



1000 

41 


Z OS 

ro.Z 



1100 

l 1 

7 

20 S 

10 . 6 



1200 

06 - 0 ' 1£6 

i 15 .- 30 .iO 

. .X a r 

: £ 



1300 

1 i 

l 7 

Joe 




l4oo 


<3 

■loz 

- 



1500 



/o: • 

• ^ ’£* 



1600' 

*4 1 


4 j 05 

J/>. L 



1700 



,2- 5 

tC .6 



M 

oc 

O 

O 



. ; j <*■ 5 

i . * 



1900 

oq 


v 0 r 

/<>. /I 



2000 

ob- r&s 

M 3 '/Ui S uj 

2-<7 




2100 



xo y 

/<* , r 



2200 



- 0 7 




2300 




//. / 



2400 
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Cruise No. ftOtP-PO / 0 


Dat e 3 Hi /' 6 ‘7 
Organization fbss P 


sm p<? ^ Nall ( y/ kw/q 


Recorder 


Sunrise: Time_ OS5Z Position: Lat. QO~ S . Long. I (x ) 

Sunset: Time ie/0 Position: Lat. c*?- 5 > 3 v 5 , Long. ± 9 Szl 9 u> 


Miles travelled from 0000 hours to sunrise = 


£94 


Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^00 hours 


= /5#,g4 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1. 

O’QOO 

oe. 

($<??- OJ?m55 

/7*7'P2 tj 

2. 

\9 oo 

CxL <V D£_ 

08'6*-/S 


3. 


PE- 

/O -o 7*1,3 

7 7S'3<=>^> 

5. 

Hourly Positions: 

Time Latitude 

SHlP\ 

Longitude Wind -Bar. Winri S#i 

Wave Dir. Wave Hgt 


0100 



$-O r / 

~T777T~ 



0200 



aFT 

7777 



0300 



ao"/ 

/<) / 



0H00 



3 ')' * 

) 0 



0500 



. a ov 

7C.C. 



0600 



0 <1 *1 

i0 ■(- 



0700 



9o ''7 

/A . G 



0800 

OS * 02.6 £ 

!7H-22uJ 

10 7 

' 3 , / 



0900 

1 r 


0, 0 7 

/a. c 



1000 

2 7 


A° 7 

/t5. 



1100 



AC7 . 

:: 



1200 

OS-6MS 

I7H-HI tO 

207 

JC. 6 



"2300 

c j O 6 


,2 v 

VO y\a 



i4oo 

• t 6 


alia. 

10. U 



1500 



a 1 a 

QiU 



1600 



i/JL 




1700 



1/5 

Iftr £ 



1S00 




! ()<G> 



1900 



'i.W 

A 0 .^ 



2000 

IQ-07-GS 

-3ou) 

7 / 7. 

/ (/ 



2100 







2200 







2300 







2^00 



2. 

''i 
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Cruise No. ><$ 


Date ^ } o y Shi p U 3- : _*1 -L- ( Vfi&yQ 

Organization^ KoR.SP Re c or der_ 

o/oo t>~ 5H»fi5 CioeKs £*ug. s To -A3 a« r,^g Zone: 

Sunrise: Time_ 0 _ s±x 

Position: Lat. //-°?s , Long. JJTjeZdU) 

Sunset: Tim e /, 9 / .V Position: Lat. L f.£"S Long. / H 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2^00 hours = 


US & 


_ TIME OF FIX TYPE OF FIX LATITUDE _ LONGITUDE _ 

1. d>^4><p p £, II -Ols 17 

2 . \ 3 S’ j?, i '• i 1 •' '• &L o(aS / H l? 7uJ 

3 . j p,H i d/T JLtsUaL lfi.-£7S 

5 . 

Hourly Positions: 

**\fs cstf. 

Time Latitude Longitude W i ii d - Bi- r -. Wi«dr-Sp . Waya-Dir . Wave- 
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Cruise No. QO^ "Op / ^ 


Dat e4? Fe e> ic9 shi p G >$, huil ( yA<wc h 

Organization fi>B S P Recorder_ 


Sunrise: Time (£>£ 
Sunset: Time _i_ 


Position: Lat. &26 , Long. 

Position: Lat. Long./_ (* r J 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^00 hours 


$S </> 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1. 

/>S/(r 

0fLfS7j*L 

/<3 ~£ 8 S 

/79 '0-^uj 

2. 

l&OO 

CzLf as. 

/Y- V2 5 

/ 7/- 7960 

3. 

4 . 

W? 

0 rt fst i ai_ 

-16s, 

n&~/9to 

5 . 

Hourly Positions: 

Time Latitude 

Col* t! s St** c £> 

Longitude Hind Dia^r -Wind—Sp. 

Wave Dir. Wave Hgt. 
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Dat e 7 I" £ 3 (/ 9 Shi p£..5, hJfil L Cruise No. ro 

Organization^ Fob sP Ee c or der_ 


Sunrise: Tim e o 5 M 7 
Suns et: T ime V \ 0 


Position: Lat. ? Long. 

Position: Lat. Long. 177 -V 8 E. 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2^00 hours = 

* 


38.<t> 


9 - 

1 

35 >.$ 

1 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 

<$£$. S 

0 r j[ £ 7 / 1 If 

i 7 8-so> lo 

2. 


VISUAL l(r-S 5 S 

) 7 7 - 03.9 uj 

3 . 

4 . 


\jhSVAL. 

, 79 - 

5 . 

Hourly Positions: 

Time Latitude 

Longitude WieeUBia?. Winid—Sp. 

Wave Dir. Wave Hgt. 


0100 



5 Ot> 

s »o 

1 - 


0200 



D nb 

. 0 



0300 



U O 4 > 




0400 



a. ob 

£ . Cn 



0500 



ZUD 

£ • 0 



0^00 

7 <3 


L \ D 

«.• ^ 



0700 


- 1 * £l 

2* 3 




0800 

U* 37 S 

/ 7 ? v •• 

TTTT 

g‘0 .... 



0900 



■2 Sf 

1 0 



1000 



Vn « [z 

- 

g.o 



1100 


! 


IT D 



1200 

lip ° 5 £ 5 






1300 


*♦ A 

^ j 

.^ * V 



i 4 oo 

' 


A. ~j> r . 

C! - 



1500 


1 





1600 


•'.5 IV 


£ 0 



1700 

■ 

r 





1800 



■ 

S.o 



1900 



L 




2000 

/ 7 °JvS 

//r J - =4 U 





2100 







2200 




■- # O 



2300 




L^’ * 



2400 



• _ 

«• Cl 
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Shi p hjbU (y^G -^4 


Cruise No. 


Dat e <*7* t f G> (o *? 

Organization R?g sp 


Recorder 


Sunrise: Time ___ 

Sunset: Tim e • 


Position: Lat. l£-ao-ss. Long. tn^-oo B. 
Position: Lat. I < ?3 Long. IT - 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise tounset 


Miles travelled from sunset to 2400 hours = 


33,6 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1. 

0 

V iSvpL 

18-/5 5 


2. 


\)i&UAiL. 

I8~ tbS 


3. 

4. 

5. 

Hourly Positions: 

S'V* * 



Time 

Latitude 

-OU v* 

Longitude Wi«dr- 

Fir. Wind Sp. 

Wave Dir. Wave Hgt 



0100 



r ¥■ ,* 

T -• , 1 1 1 

i . i 

1- 


0200 



. 03 1 




0300 




w^ 



0400 







6500 



■ ■ - : - - 




0600 


LI 

30 




0700 

- M 






0800 

1 s. 






0900 


£ 

a 3.2. 




1000 




5\ 



1100 



3) 5 

* i 



1200 

Jg°/k s 

/ 7 g °27 & 

3 73 

5.1 



1300 



J. / f 

&,o 



H 

O 

O 







1500 



W\ r \')' • •, 

«i- ; V 

■' i . •. 

iui 

1600' 



- 




1700 







1800 







1900 







2000 







2100 







2200 







2300 







2400 
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Dat e / Q Pp 3 P ? Shi p (' fUil NACr^O ) Cruise No. -00 t<£ 

Organization PoB S P Recorder_ 


Sunrise: 

Time 

o F F A 

Position: 

Lat. I 8 5 

Long. I 7r ' ' P 

Sunset: 

Time 

r 

Position: 

Lat. - , 

Long. \ 7r .:’S' C- 







Suva Pm 

Miles travelled from 


Miles travelled from 0000 hours to sunrise = _ 

to sunset - -is 
Miles travelled from sunset to 2400 hours = ui. 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1. 

0330 

Vi su/i L- 

X 8 °o& 'S 

i 7 6' 7^ 

2. 

X 

Vj^UflL 

± B°1 5's 

1 78 £, 36 / E 

3. 

4. 

5. 

13 o5. 

V 1 SUF1U 

.1 7°^'5 

e. 


Hourly Positions: 
Time Latitude 


5HiP5 S\]tPS 

„ £ oue.se speiFO 

Longitude Wfedr Dim - -Wind - Sp . Wav-e- -Sir. 


-Wavajgt . 
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Date 1 - 

Organizat ion \ ■ 


Shi p , Hy\\ M ^ s * ' o ) 


Cruise No. •, ;. < 


Recorder 


Sunrise: Tim e cVi 
Sunset: Time j___ 


Position: Lat. Ho / j -V, 
Position: Lat. , 


Long. \ 

Long. 1 7 j , 


Miles travelled from 0000 hours to sunrise = .f. 


Miles travelled from sunrise to sunset = 


Miles travelled from sunset to 2400 hours = g/J 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 - ob 

2 . 

3. lb 5 t 


\) \ ?>U V. 

Ctv.t'^ u ' 


1 U 


11 

i7S 6 2S'^ 

173 


5 . 


Hourly Positions 
Time Latitude 




^ w v • e 


0* 


Longitude Wmd- Dir . Wind-Sp . Wave Dir . Wave Hgt 



v/ 

\ 
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Late Fui 'i? Shi p,^ ,S, /H : }f ( )) Cruise No. v: •• 

Organization Recorder_ 


Sunrise: Time QJZJLZ 
Sunset: Time 


Position: 


Lat. 



Long. ) ! ; '"'' 


Position: 


Lat, )!' 135 , 


Long. I r )k‘3i3,£ uJ 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2400 hours = 


st-s 

< 9-0 


TIME OF FIX 

1. 0800 

2 . 

3. ±S3i 
k. 

5. 


TYPE OF FIX 



LATITUDE 

* 

I 2 °o'l • 55 

| ( * /5 5 


LONGITUDE 

\iv io to 

l 74 * 57 oJ 

l 9 b - 3 3 ^ 


Hourly Positions: 
Time Latitude 


Longitude 


Su. Cse # » 

W4edr~^lTT -Wind Up . 


Wave Dir. 


Wave Hgt . 


0100 



eJ5 

to * 6 

T- 


0200 



OXS' 

/t>. 4 




0300 



£l 2 S 

/ 0 4 




0400 



02S 





0500 








0600 

SrO 

1 ho 


r. 




0700 


i\ 

ft? 0 





0000 

. La : ! r ; 

\:n ‘2 oao 

02 3" 





0900 


0) 


IP. Q 




1000 

2 A 


ox* 

JQ,£. 




1100 


Ol 

6 1* 

(o,i 




1200 

\Z*o 1 ,ZS 

H4 - SV-'-> 

C 7 

. r - fe 



2300 

00 


O 

tC . 3 



iD+ocT 

£2 






1500 



0' 

J£ 



1§00 

3 (f 






I7OO 



1 ■; 1 r. 

i A . £ 



l800 

lo 

5? 

CD 1 :< 

C i (0 



1900 



lO 1 C 




2000 



.6 ID* 

\ 0 4 to 



2100 



0 A.i 




2200 




1 



2300 







2400 
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-JO (m ) 

Dat e f fcl Shi p £ g : ( • ■ ") 


Cruise No, 




Organization fod'tr’ 


Recorder 


Sunrise: Time_ 
Suns et: Tim e \ 


n 


Position: Lat. 0 ^** 3 - ‘S , Long. * ^ lr> ' 
Position: Lat. a? Long.__ r (c'CO 'jJ 


Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = /_/&£ 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


2. 

3- /&i& 

4. 

5. 

Hourly Positions: 


Crlf$T<Ai, 

P. CtUsTfiL 


f r 7 (e’~ ! < ' 

Og-£3S iJlt-oL/uj 


0 7-^;s /7fc' oOUJ 


gHi PS 


5 m H<PS 
Z'-n o 
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i-O(y) 

Dat e/< EJULb ? Shi p S.Q 'j.Ai.l- ( %&'*>£■ ) Cruise No. QO~ - QO'O 
Organizatio n I " L f' _ Recorder_ 


Sunrise: Time_ y**) 

Sunset: Time 


Position: Lat. Q!"- • " Long. / 9 &- C T-. v 

Position: Lat. 03 - 3 S& , Long. ±2kzUbO 


Miles travelled from 0000 hours to sunrise = 




Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^00 hours 


= 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. / 

CeU* t> a L 

OS- 3£S 

) 7<e>-£>3 *<J 

2. ]$■<£& 

1 ?, Cfij.ps7»AL 



3. /BJW 

HsIilsTi aL 

oj-jISS 

) " ,c?u/ 

4. 






Hourly Positions: 


Time 

Latitude 

Longitude 

CchsS: £ 

Wind Dir. 

5VVTD 

Wind Sp. 

Wave Dir. 

Wave Hgt 

0100 




•6" 



0200 



Oo c 

tO. 6 



0300 



C i\; 




0400 



0 O 0 

(».<> 



0500 

' 


0 6 0 

: 0 - 0 



0§00 


Z 

<9 (1 O 

/ • ' > h 



0700 

n . 

3 


/ 4 1 



OoOO 

os- 1 ‘■V ' 

1 Ole- OH U) 

( 0 <r. r> 

M. £ 



0900 




It. , 



1000 

5 4 ^ 






1100 

4-S 1 






1200 

C\V 


000 

m.fi 



1300 


,1 w 

00 S 

fQ t Cz> 



ik>o 



oeo< 

to, C-. 



1500 




(C * > 



TgocT 



+■ f* /* 




I 7 OO 



of 

' r • (f 



1800 


4f 


yo» i 



1900 




/,o. <4, 



2000 

CG-JkS 

ftb }ty.6u 

0 c 5 

/. . 4 



2100 



<?. or 




2200 







2300 







2400 
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Dat e /(. Shi p(C, ^ , (JALL Cruise No._Vt% ' ' /</ 

Organization FkftS P Recorder_ 


Sunrise; Time 
Sunset: Time ) 8 < 2>3 


Position: Lat. Ol" $% S , Long. ‘ ' ■ t/ 'v 

Position: Lat. 0 O' _ Long. ' V ’ c ! V 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1 . 

O5e>0 

Cel f=£T >flL 


/ 7 ^-/MO 

2 . 



&i -ms 

13 iO 

3. 

i e$9 

0 B in * l 

000)5 

1 £<J 

4 . 

• 




5 . 






Hourly Positions: 
Time Latitude 


Longitude Wtedr Bir. 


Windr-gp . Wave Dir. 


Wave Hgt . 


0100 



GI'C^'S 

S’. ^ 

T- 


0200 




’ - /* * 

£ ( 2 T 



0300 







0400 



o r r- 




0500 



. 





0600 




7-^ 



0700 



oni> 

7.iS 



0800 

S 

/ 7 to - / V u 1 


e» *« 



0900 

IS 


6 be 

i\0 



1000 



C (1 ' » 

t.c 



1100 

2 / 


or 

%, 0 



1200 

Oi: Hi 

;7k ->?to 

ag 5 




1300 

07 



7.C 



1400 

2 O 


e?nS 




1500 

S3 


03 0 £> 

"7. fe 



1606 

d£ 


no c 

*7. £- 



1700 



ec 5 

7.4. 



1800 



nrs 

"' 7 , 6- 



1900 

ar 


hi 5 

U.C 


t 

2000 

9' •! ‘ */ £> 

(T'k -mfcZ 





2100 

10 





%> 

2200 

j or 






2300 

A/ 






2400 

O 7 


. 0* f? 

7. C. - 
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J 


1 


Date j 7 Ft S 


_ Shi pL" - • - , ( /ftp - 2 / ) 

Organization f C ^ Recorder 


Cruise No.C* ' 


Sunrise; Time 
Sunset: Time 


- 




Position: Lat. QO’ t &V/ , Long. /?twv ^ 
Position: Lat. _, Long. 


Miles travelled from 0000 hours to sunrise = 


HohjIAH b ? c, 

Miles travelled from sunrise to sunset 


3 3.0 

-y0.^ 


Miles travelled from sunset to 2 k 00 hours = 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1. 

05*3 0 

0 Fj^CSTiAL 

OO-ISN 

1 lb "13 

2. 

/<9 

Vf5 0 ^L_ 

00- 1 !8aj 

1 9 6 

3 . 

5 . 

Hourly Positions: 

i ' F t X 

•“ iT ^ ^ i/H* . fi 


Time 

Latitude 

V v\\ A. 

Longitude Wind 

_ : \ ' — 1 

Dir. Wind Sp. 

Wave Dir. Wave Hgt. 


0100 

f) 1 (0 


. . . --- 

T - £ 


1- 


0200 



<// A/ J 

7 ~v j 



0300 



/ fi i i l 

£ y i ‘ U 




0400 



. ' ■•V/A/cV 

TO 



0500 



/ - 

^ \// V ^ 

T O 



0600 

/g 

/ 





0700 

S 3 






0800 

ifi- ui 

/ 7 < 5 »-: /. •’ i*. 





0900 

31 






1000 

Iff 

30 

J 




1100 


’i 4 





1200 







1300 







1400 







1500 



/ •• r 




1600 







1700 



- 1 - 




f— 11 

OC 

O 

O 







1900 

— 






2000 







2100 



0 7 ^ 

■/ • n 



2200 







2300 







2400 




re? 
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Ship - 


Pat e 

Organization 


Rp p, s P 


_(_) Cruise No. - d$ ) 

Recorder 


Sunrise: Tim e C' T ' / 

Sunset: Time i%o:l 


Position: Lat. __ 

Position: Lat , 


Long. \ ' ’- 1 • ■ 

Long. __ 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2400 hours = 



* 



TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1. 7¥f 

OlS<* flu 

/. f>-ft a) 


2 . //si 

Cc/f £. TJ/’P 

0 4 *6J W 

/ ;r //•* ^ 

i 

3- P OQ 

m $o tv- 


! TL m ^ 





5 . 





Hourly Positions: 

Time Latitude Longitude 


P'S. 

S>\M i?<> 


Sf r < y 

Wind-DIr-. 

Wind Sp. Wave Dir 


Wave Hgt . 


0100 



/- V7,V6 

>H0 

T- 


0200 







0300 



V 




0400 



/Y '//.' 

"TO 



0500 







0600 

• 


ti fVi l > -*■ • 

P.\i \ 



0700 



rA At ’ 

i -> 0 



0S00 

Ctt 4 UL 

/V- -'?< 

OSS 




0900 







1000 


1 \ 





1100 


1 





1200 

_ r 

OO-F 0 \J 

//£•//• OU j 

C '-SIS 




1300 

... ' m - 

or 





O 

O 

-U 

H 

-■r ! 

C f 





1500 


/ 7 

x c s~ 




1600 


. 2J-. 


> 



1700 

di. 


2 n 

& 



1800 


• 

't'lAUf-iX 

, i K tv’ 



I9OO 



Y V ! tjp- 

TtJ 



2000 

-i-'- -u TL 

41 to 

1 4 / A//V 

U 0 



2100 



K ’ 

TO 



2200 



7/ v ^ 




2300 



2 y / v w 




2400 



1 fA. ■: 

~T 0 - 
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Date_ /9 

Organizatio n \ _ 


Ship G. S xj 


Cruise N o. 0$ - ' 


) 


Recorder 


Sunrise: Time_ ^5~7 
Sunset: Time >goi 


• ; 

• &0°<2>A 

•? 

A 



= He 


= Sia. 


= H ^ 



Jj 


Miles travelled from 0000 hours to sunrise = \ IcL 

Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = ^ 


Long. i 

Long. ITOnA 



TIME OF FIX 

TYPE OF 

FIX 

LATITUDE 

LONGITUDE 

1. 

&300 

VJ\ ^ 


07 - /j 

i 7 b - Z 7 * <5u/ 

2. 

/0-frO 


. 7 7)&L> 

0<t>-17^ 

//^ -£o oJ 

3. 

4. 



? 77**+ 



5. 

Hourly Positions: 








SHIPS 

0 ( 7 °cp 


Time 

Latitude 

Longitude 

Wind—Dir. Wind Sp. 

Wave Dir. Wave Hgt. 


0100 



LY/rvG 

TO 



0200 



l y/fvc 

TO 



0300 



L Y/A/& 

TO 



0400 



OthK ; 

V .0 



0500 



f f ■ 

AT 



0600 



mir 

Lc: 



0700 







0800 

CO 3 9 

rr~T£- 


•r, -\ 



0900 



. 42 . 




1000 




, ^ - 



1100 


3 <- 

1 s 

n 



1200 


; is- 

MA>il ij 

vr f r ; 



1300 

— 






i 4 oo 


«» • J 

1 f 0 

% 0 



1500 



(f V 

* 0 



igoo 

IK 


ho 

0,0 



1700 

1 © 

it 

no 

9.0 



1800 

1 . k .- <W 

T 7 

\ \ C 

0 

. 


1900 

y 1 

\tr- 

\ \ 0 




2000 

ti 

//% - 1 V- A 

4\ O 




2100 



11 O 

9 . O 



2200 




M *£' 



2300 



3 i(. 

U V 



2400 



■TJ>L 

U ■ > 
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Ship (S' 


Cruise No. >;>j? o o, o 


D^e 

Organization "Vo P 


) 


Recorder 


Sunrise: Time oss 7 


Sunset: Time s £r> S 


Position: Lat. i Long. \ > 

Position: Lat. QQ S s Long. j 77 _j/oo 3 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2400 hours = 


2 Jl 

SL5U 


TIME OF FIX TYPE OF FIX 


1. 

o7o a 

\) V 2>U^\_ 

2. 

/ao o 


3. 

\83o 


4. 




LATITUDE _ LONGITUDE _ 

V/: -3-S / 77"^ >J 



Hourly Positions: 


PS S.VW < 


Cou< ; 79 <• l ’ 3 

Time Latitude Longitude Wind -- Dir . W t n l Sp T Wave Dir . Wave Hgt . 


0100 



5 9 0 

f «7 

1- 


0200 



7 fS 

m- ,y 



0300 







0400 



013 




0500 



> \ \ •• . s 1 

^ «■> & 



0600 



t « • \ • 




0700 

1 

^-3 

JJ 5 

S’. 0 



0800 

Cn -oL 

i 7 (p ^ c - * 

*42 5 

&• O 



0900 



: 4 j. 




1000 


4: 

.. 23 S 

.. ,«r» 0 



1100 







1200 

rc / 2 '•> 

17-?-Ob SO 


S-o 



1300 




. £.0 



1400 




4 O 



1500 



. . 




1600 







1700 



S 3 S 

5. 0 



1S00 



XS.S 




1900 

* ' 


r> 2 0 

£ 0 



2000 

t? 6 S ■ 3 

J 7 7 ‘/ i :.*) 

6 2-* 

V 0 



2100 


'K 


&.0 



2200 







2300 

f 






2400 




Lo 
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Cruise No. 00? - & <i>\ & 


Dat e ?? 1 VCAi L 7 Shi p (3 , S, iVflL ( N\ ■ t ) 



Recorder 


Sunrise: Tim e ) Position: Lat. Long. 

Sunset: Tim e 1 &<Q la Position: Lat. (0(0 -So d , Long. / 7 ? VtX^ 

Miles travelled from 0000 hours to sunrise = J2 'l 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 

_ TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



1. 

2. I 9 0 0 

3. 

4 . 

5 . 


CtLtflUVlL, 
Cblt^ TI fU 
d-El-EST/ftt- 


# <) - *'/ V 

00-S/ sJ 


/ 7 ? 9 3 T. 

/ * /O.ScO 

/7&O37.0 ui 


Hourly Positions: 
Time Latitude 


Longitude 


Sv\' 1 

c ^ -c 

Wisidrtftrr. 


S v.T\ V 5 
* 

Wind Sp . Wave Dir . 


Wave Hgt . 


0100 




8,0 

1 - 


0200 







0300 




Q 



0400 




S'. 0 



0500 



r*” 

S'* 0 



0600 







0700 




O 



0 S 00 

0 :Jr yo 

TTfUtSZ 

ITS 1 

<r. 0 



0900 



-/ 5 

*.? ■ j 



1000 



2 7 S 

?. 0 



1100 



> is 

?« 



1200 

60 -L 7 N 

/?* •/'■ . u 

3 is 

ff.O 



1300 



MS 

. g.o 



1400 

1 


A 1 r 




1500 

... ) 


7-1 h 

s c 



1600 

y 


a’ •» 

> C 1 - 



1700 . 

y 


(T-: - 

c :> 



1800 







1900 

i 






2000 

f / C - V 

* <r. ^ ^ . 1 

k > ’ ■ .. 




2100 



/ 




2200 







2300 







2400 








958b-SI-MNH 
Rev. 9/28/66 
















































































































Pat e t j£_ p^r\ Shi p^^, (^4£ ,/A Cruise No . /fa2‘ &6l {A 

U2 Ei S' 


Organization 


Recorder 


Sunrise: Tim e o£^>V Position: Lat. r?/» • c7a/ , Long. \78~ /tT&u 

Sunset: Time l?OS. Position: Lat. * Long Jlte 

Miles travelled from 0000 Lours to sunrise = 

Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 


, 7f-5 

. kV,0 


TIME OF FIX 

TYPE OF FIX 

LATITUDE 

LONGITUDE 

1 . 0600 

P, < 

Of -3M 

/ 17 - £5 Suj 

2 . )7i4> 

ft CzLbST/aL 

0 1 -3^A7 

/? 7 - 3L>,£u) 

3. /g/9 

4. 

5. 

Hourly Positions: 

(tplFST,#L. 

O 1 '3U *•/ 

l^ltf' 

Time Latitude 

c&jZs i£ Spec r^, 

Longitude Wind Dir. Wind Sp. 

Wave Dir. Wave Hgt. 


0100 

0 t a 0 

a*r 

nso 

S'.O? 

1- 


0200 


7 Sr 2 0 

’ 

1 

0 

c 

0 f r> 



0300 



0^0 

c>.r> 



0400 

I £ 


-C5SO 

£, 0 



0500 

mm 

A |P*»— 

oia 

r. 



0600 


V# ^ 

OSS 

/h.C 



0700 

fc* it 


OS'S 

( fo 



08 00 




/ 62 ,C> 



0900 



OSS’ 

tO.C, 



1000 




/ (2 t &> 



1100 



r)<z$ 

_ fO. & 



1200 


1^4 3/, S' < 0 

0 ft S’ 

M.& 



1300 

, ! 


<0 7jt 

... IO.& 



1400 


I’ 

ofjT 

>0.6 



1500 







loOO 



09 F 




1700 



ryXf r 

r , i 



l800 



rVo 




1900 



C >0 




2000 

uj- 3 0 >0 

! 76 ,' 3 </u> 

/ 4 




2100 

7 ) 

Z 9 

fix 

/6, 



2200 



n <? 

(cX 



23 00 



// 

TcTC 



2400 

, 


U£ 

~T — - 
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Pat e J3 ffefi, &Q Shi p^,*^, HAi J Cruise No. 

Organization iWi 1 Recorder_ 


Sunrise: 

Time 0££ 

Position: 

Lat. 0 . v-/. 

Long. 

Sunset: 

A 

Time l 7 5 2 

Position: 

Lat. Ot , 

Long. 

f 






Miles travelled from 0000 hours to sunrise = 


/tj: 


Miles travelled from sunrise to sunset = 

• * -- 

Miles travelled, from sunset to 2400 hours = _ 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


(1> &&$> 

/ /£*''V 

)&o 


tD/e 


IfSVh-i 


> / ) j y * 

jf C A' / / 

0 /D.&tJ 77i 


S 9 /t\sc 




Hourly Positions: 
Time Latitude 


SvwPs sv*\ 

<? S f* 

Longitude Wind IDif . Wind Sp . Wave Dir . Wave Hgt . 


0100 



\\% 

\ 0' >« 

T- 


0200 



\\ S 

\o» W 



0300 



ws 

- ^P * *? 



0400 



//r 

( 6 % 



0500 




r ^of 



0600 

0 

* 

J / 

l\o 

. Af . fc- 



0700 



(oC . 

> / , #•% 



0800 

DO - '/U k) 

/ 7 £ £ (uJ 

C 3 * 

/.j> to 



0900 



0 3 5 

‘O^ 



1000 

n. 

f ^ *i ' 

cr^k 

/ 0 . 6 > 



1100 



03 ^ . 

- f A • 40 



1200 


• s - r 

O'" c 

/£. - 



1300 



. 




1400 


rx. 


i ^ 



1500 




i 



1600 




I 0 .C 



1700 


4 C 

Up p i- 

- : • & 


T 

1800 



or •' 

. /{U A 



1900 



r 7 

■ -Y/; - £ 



2000 

Q 3 ? ) hi‘ rJ 

124 ‘'J / L 0 ^ 


/ 0, r 



2100 







2200 




- 



2300 







2400 



L 
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Cruise No. 002 ~ o OfO 


Date /tr/3 (j?J shi p6?, S, mz<l ( 
Organization _i_ Recorder_ 


Sunrise: Time Q5MS 
Sunset: Time J7Y3 


Position: Lat. 

Position: Lat. O ^-SO <4 


Miles travelled from 0000 hours to sunrise = JH 


Miles travelled from sunrise to sunset = 32*. 
Miles travelled from sunset to 2400 hours - <p o 


Long._ //J-/S IJ 
Long. / 7£'lSu) 


TIME OF FIX 

1. 030 o 

2. /O^O 


TYPE OF FIX LATITUDE _ LONGITUDE _ 

-D <4 du o3-‘/Y.s^J /73“0 7uJ 
aAO^J / 7 ci “ </y.o 


3- 9-ood 

4. 


d V ^ D / 7/s y 



Hourly Positions: SUtf S ^ 


Time 

Latitude 

Longitude 

Wind- Dir. 

ftjb 

Wi-nd-Sp. 

Wave Dir. 

Wave Hgt 

0100 



0 SC 


! 


0200 



£ tj "0 

;vr 



0300 



£3 SO 

— /? 7 

f is • f 



0400 



r> ‘T 

— v 

. / / 1 



0500 



C‘~i ■ 




0600 







0700 


(1 

... oc 0 

/r / 



0800 

C .• • W 

/ , - 

osc 




0900 



0 sn 

/< 9 , 6 



1000 

p 


0 So 




1100 



0 T0 

IQ • 4 



1200 

(ll 


nSo 

IC,h 



1300 

0« C 2 


or 

m2 



l 4 oo 



C U (> 

. r 



1500 

M 


OSrs 

/f>.fe 



1600 

10 


< 0*5 0 

/ 0.4 



1700 







1800 



D* 5 h 

>o-W 



1900 



OCo 

.. Lo > ^ 



2000 

b Y ~ VJ*) 

~JTrr T rr 

OSO 

/o, t~ 



2100 



GhO 

M< £ 



2200 



c rr 




2300 




< / 

f (, / 



2400 
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Date l f j\ ; - 

-> J 

Organization JL _ 


Shi p ( 35 , t 


Cruise No 


,O 0| o 


Recorder 


Sunrise: 
Sunset: 


Tim e Q(£? 3 
Tim e / £ O 


Position: Lat. Long. J 70 

Position: Lat. _ Long. 


Miles travelled from 0000 hours to sunrise ~ 

Miles travelled from sunrise to sunset = $*f. O 

Miles travelled from sunset to 2400 hours ° Q. 


_ TIME OF FIX TYPE OF FIX 

1. 000 V ? / 

2. /£&& 

3. /£#/ 

4 . 


LATITUDE 


(fiS-OSs^ 

$L? 7 



LONGITUDE 

/ 7/*3 3 . 77 V 


5 . 


Hourly Positions: 

Sft/& C. S/if/5 J 

Time Latitude Longitude Wind Dir . -Wfcmr'Sp . Wave Dir . Wave Hgt . 


0100 





1 - 


0200 



t 3 r i O 

... v 0, v. 



0300 



£.70 

\ c > l 



0^00 



cu. 

U • 1 



0500 



06)0 




0600 



o 5 o 

. to. h 



0700 



~ 33 £> 

j> 

* 


0800 


/ 70 s , •< 

0 7 -t 




0900 


4 — 4 

O 

10 1 <0 



1000 


( 

O.V* 




1100 


\ 

0//5 

10Z 



1200 

oO 'j ?aJ 

/ X 


//C Ci 

. 



1300 

25 






1400 

v 


/-x . / 

y ^ A 



1500 

1 A 

£1 r* / 





1600 

if 



f 6 * k 



1700 



0 V 0 

h A>, & 



l800 



<?Vo 

76 ,Z 



1900 



^ ( ! C 

rr • 

. - ✓ x 



2000 



s><-'C 

IC.& 



2100 



rt'(C 

(C, (- 



2200 



Y)U 0 

yb.A 



2300 



r / ' 

TP 1 — 



2^00 



AHO 

\<D , <b 
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Sunrise: Time_ 
Sunset: Time 


Position: Lat •JXZSdlllL? Long. /?£! 13 ZJ 
Position: Lat. o 32 ?»Q Long. J&ZtS/oJ 


V 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 


= £ 0*4 

- //& § o 
= 


TIME OF FIX TYPE OF FIX 


1. 

O£oo 

T>fiL 

2. 

niJ 

dc t e «,T| a l 

3. 

/r/Z 

C ELeST/rt£~ 




5. 




LATITUDE _ LONGITUDE 

<D ?*<)£/) 

og<3L ^ /LSr/32sJ 
O", Vi '■> ur’js.iol 


Hourly Positions: 
Time Latitude 


(hS 

cc<l 

Longitude WsndrBii* . 


5 m t?r 
jftf 

Wind Sp . Wave Dir . 


Wave Hgt . 


0100 



O¥o 

/OjlA 


0200 



Q/O 

Jo 'L 



0300 




Jo A 



6400 



D £ / 1 




0500 



-.o-< '■ 

/O' b 



0600 


A 2 

OY 

Jo o 



0700 

• 



/<) 6 



0600 

£> %• 0 5 *J 

60 

) 




0900 







1000 




0. ^ 



1100 

^ # 1 



/U £ 



1200 


T£FWZ 

OY D 

1 O* to 



3300 

di 

o 0 

O M 0 




1400 

O ft £5 


oio 

\ 0 . t 



1500 

f r . 


Plo 

\ o 4 > 



1600 

r 7 


GZL 




1700 


j 

O^O 

Crf 



1800 

a 3 

iO ri 
< ^ 

C. < 7 ?) 

/ : £ 



I9OO 



evd 

/co 



2000 

c c r 


n^o 

1 Q,u 



2100 



qhQ 

\u * ( > 



2200 



c~> *-|0 

ih.& 



2300 



. SO 

10 . A 



2400 



o> -yo 

t £ > 6 - 
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Date > ‘Pr# ( q /. r ; Shl p'-Vs UAlji. ( 7/16 4^ Cruise No. h '• ^ ^ 

Organizatio n _ Recorder_ 


Sunrise: 

Time 

Posit ion: Lat. r */ , 

Lorig./^k r <P£U 

Sunset: 

Time /&/$ 

Position: Lat. , 

long.) (?S'cP8 •' 

- 




Miles travelled from 0000 

hours to sunrise = £> 3* $ 



Miles travelled from sunrise to sunset gi-S 

Miles travelled from sunset to 2^00 hours = S 9 -ti 



2 . 

3- 

4. 


TIME OF FIX TYPE OF FIX 

Qe/iegT^L 

OfJes7/ /j-4 

/®3Z 


LATITUDE 

/$ - V 

/A32W 

/£ -^ a/ 


LONGITUDE 

/&>(/ *<J 


~ <pts ^ /! 



Hourly Positions: 


ShUpS <S»u ,> s 


c ux. ^ c. purno 

Time Latitude Longitude Wto4-Pir . Wjndr^gp . Wave Dir . Wave Hgt . 


0100 



CjHO 

m. C 

T- 


0200 



CD'dn 

io. C. 



0300 



C> 4 / 6 > 

in, C 



o4oo 



<3-^0 

. /o, 6 



0500 



-<? 40 

lo. 0 



0600 



046 

so.&> 



O7OO 




/ f A /* 

/ w • C •• 



0800 

7 /-o/a/ 

/A ^ £ u9 

.• ' 7 C 

/<?. 0 



0900 




/o. 



1000 




. .. 



1100 



0 V <? 

■ 0 . 6 



1200 

//'.3 <Z>a/ 

id 

OHO 

1 C • V 



1300 



C‘*0 

IC,C 



1400 




1C .4 



1500 




te>.& 



1600 



<? y<? 

IQ . 6 



1700 



<? y<? 

M. 6 



1800 



<5<wo 

lO.h 



1900 



O'VO 




2000 


/ lrS ~ 17 . 3 Hj 





2100 



<54 A 

M/k, 



2200 




40, U 



2300 



Of 0 

/ 0 c 



2400 




ID* (& — 
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Dat ej?g^f r E : B.(Q / ) Shi p^.g, (~\ At L ( VA- ) 

Organization PffBSP Re c or der_ 


Sunrise: Time 


cdG v V 


Sunset: Time / SO l— 


Position: Lat. 1 2£j3lL 
Position: Lat. 


Cruise No. 


Long. | lo H l> U > 
Long, /t ^ 


Miles travelled from 0000 hours to sunrise = WS 
Miles travelled from sunrise to sunset 


„ gS.O 

Miles travelled from sunset to 2400 hours = 53,0 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


l* Oi 

2. 

3 - / €! o 

4 . 

5 . 

Hourly Positions: 


A OfS' A a/ 

Ce/es TJ#L. 


/3 '39a t 


i*7 

/L, 3 ’y 6 *J 


COL 

Time Latitude Longitude Wind-S i r . 




s, H r >- 

W iftd Sp y 


Wave Dir . Wave Hgt 


0100 




/£>, £ 

T- 


0200 



C'/J) 

70 , Q 



0300 




/o,£ 



0400 



0 HX 

/O’ 4 



0500 




\0 U 



0600 



OHZ 




0700 




AO > W 



0800 

WWIH 

,% V //iO 1 

o^x 

/<2 * £ 



0900 



XPU 2 




1000 



O "V 7 

■ j ‘ 1 



1100 



r'\ .9 j - t 




1200 

/* 7 ~Q 7 a/ 

Jt» 3 ~ */& t t 

Qta 




1300 



o<fX 

/o *£> 



1400 



9 H ^ 

/G. O 



1500 



7 W 


O'L 



1600 ' 



. Jb.. .fy v 


iLi? 



1700 




iQjja 



1800 




If) t ,{ * 


•» ** 

1900 



0 

... lO.frs 



2000 

'GLjSjIA 


0 4 ^ 

/ 0 , (, 



2100 



o<xx 

f/h £ 



2200 



o l * 

lirii 



2300 



a ’ • ^ 




2400 

/5 23 Jd. 

aj 

OM a 

/<?•£ 
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Dat e J Af/bX? &> 
Organization 


Ship ^ p ,<,, ( mVHO ) 

Recorder 


Cruise No. 


Sunrise: Time (o Q / 
Sunset: Time 


Position: Lat. j ic' 0<- , , Long.J_^ 

Position: Lat. Long. \ Lc ^ 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 


= 360 


Miles travelled from sunset to 2^-00 hours = 

—— 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


1 . 

0 7/ 5 


2 . 

J/SS 

loiefuo 

3 . 

/3 08 

/ oRA/) 




5 . 




/7°J¥>7* ) J6>/°47 



'i 


u 


\i-e. 


o 
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\ U- r . 1 ) 
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u 
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/ 


\» 


#2 7 

' V'/ ty H‘•l/j l * . h 

/ 3/4 o) # • y4i> ' 


I >J (> l) 

’^hl) C?L/)M-6S 

iVl^ 0?'14 /)6? M *+ (/ 
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«■ * 4 

£f& T 
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//> rf/'f/t 


,*) A*C r " 


/ -> /c /7 


#V <1 
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2t$\ 
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-z-S 


a e> 

2 7 2 <S ,2 5 
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70 


f 2£> 

to 5 
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/<>5 
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l/o I //5 h/5 
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/.?£> 
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70 
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OPNAV FORM 3140-9 (REV. 3-C3) 


WBAN 11B 


DEPARTMENT OF THE NAVY 

SURFACE WEATHER OBSERVATIONS 
(Ship Station) 


U.S.S. 




STATION 


LATITUDE 


LONGITUDE 


o>'-- fit i 



STATION 

PRESSURE 



REL. 

TOTAL 

SKY 

COVER 






CLOUDS AND OBSCURING 

PHENOMENA 



TOTAL 


SEA 

WATER 

(1/10°) 

SEA WAVES 

SWELL WAVES 

•i IWE 
'GMT) 

DRY 

BULB 

WET 

BULB 

HUMID¬ 

ITY 

LOWEST LAYER 

SECOND LAYER 

SUMMA- 

TION 

TOTAL 

THIRD LAYER 

SUMMA- 

TION 

TOTAL 

FOURTH LAYER 

OPAQUE 

SKY 


DIRECTION 

PERIOD 

HEIGHT 

DIRECTION 

(INS.) 



(%) 

AMT. 

TYPE «. 
DIR. 

HEIGHT 

AMT. 

TYPE & 
DIR. 

HEIGHT 

AMT. 

TYPE 8. 
DIR. 

HEIGHT 

AMT. 

TYPE & 
DIR. 

HEIGHT 

COVER 


PERIOD 

HEIGHT 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
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39 
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00 
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SYNOPTIC OBSERVATIONS 



NAVY-PEARL HARBOR 






































































































































































































































































































































OPNAV FORM it 40-9 (RE V- 3-631 


WBAN 11B 


DEPARTMENT OF THE NAVY 

SURFACE WEATHER OBSERVATIONS 
(Ship Station) 


U.S.S. 


ir F\ h l m u ^ 3. Hjsu 


STATION 


LATITUDE 


LONGITUDE 


'i IME 
(GMT) 

STATION 

PRESSURE 

(//vs.; 

DRY 

BULB 

WET 

BULB 

REL. 

HUMID¬ 

ITY 

(%) 

TOTAL 

SKY 

COVER 

CLOUDS AND OBSCURING PHENOMENA 


TOTAL 

OPAQUE 

SKY 

COVER 


- 

SEA 

WATER 

(1/10°) 

t '-tr 

SEA WAVES 

DIRECTION 

PERIOD 

HEIGHT 

SWELL WAVES 

DIRECTION 

PERIOD 

HEIGHT 

LOWEST LAYER 

SECOND LAYER 

SUMMA- 

TION 

TOTAL 

THIRD LAYER 

SUMMA- 

TION 

TOTAL 

FOURTH LAYER 

AMT TYPE & 

AMI - DIR. 

HEIGHT 

AMT. 

TYPE A 
DIR. 

HEIGHT 

AMT. 

TYPE & 
DIR. 

HEIGHT 

AMT. 

TYPE & 
DIR. 

HEIGHT 

16 

17 

18 

19 
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SYNOPTIC OBSERVATIONS 



NAVY-PEARL HARBOR 


















































































































































































































































































OPNAV FORM 3140-9 (REV. 3-63) 


WBAN MB 


DEPARTMENT OF THE NAVY 

SURFACE WEATHER OBSERVATIONS 
(Ship Station) 


u.s.s. 


a * ot cl t- 


5 , tlRL L /ft ckJ/Q. 


station 


LATITUDE 


LONGITUDE 


DATE 


rc&kMfi&y /'hn 


1 J - s 1 

STATION 

PRESSURE 

(ins.) 

DRY 

BULB 

WET 

BULB 

REL. 

HUMID¬ 

ITY 

(%) 

TOTAL 

SKY 

COVER 

CLOUDS AND OBSCURING PHENOMENA 

TOTAL 

OPAQUE 

SKY 

COVER 


SEA 

WATER 

(1/10°) 

SEA WAVES 

DIRECTION 

PERIOD 

HEIGHT 

SWELL WAVES 

DIRECTION 

PERIOD 

HEIGHT 

LOWEST LAYER 

SECOND LAYER 

SUMMA- 

TION 

TOTAL 

THIRD LAYER 

SUMMA- 

TION 

TOTAL 

FOURTH LAYER 

AMT. 

TYPE S. 
DIR. 

HEIGHT 

AMT. 

TYPE & 
DIR. 

HEIGHT 

AMT. 

TYPE & 
DIR. 

HEIGHT 

AMT. 

TYPE «. 
DIR. 

HEIGHT 

16 
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SYNOPTIC OBSERVATIONS 



NAVY-PEARL HARBOR 





































































































































































































































































































































OPNAV FORM 3140-9 (REV. 3-63) 


W 9 A N MB 


DEPARTMENT OF THE NAVY 

SURFACE WEATHER OBSERVATIONS 
(Ship Station) 


U.S.S. 


L rffrf. 




HM C 


STATION 

LATITUDE 

LONGITUDE 

DATE 




.J&ujj i/Cy. 


CLOUDS AND OBSCURING PHENOMENA 


YIME 

(GMT) 

STATION 

PRESSURE 

(INS.) 

DRY 

BULB 

WET 

BULB 

nci. 

HUMID¬ 

ITY 

(%) 

TOTAL 

SKY 

COVER 

LOWEST LAYER 

SECOND LAYER 

SUMMA- 

TION 

TOTAL 

THIRD LAYER 

SUMMA- 

TION 

TOTAL 

FOURTH LAYER 

OPAQUE 

SKY 

COVER 


btA 

WATER 

(1/10°) 

DIRECTION 

PERIOD 

HEIGHT 

DIRECTION 

PERIOD 

HEIGHT 

AMT. 

TYPE & 
DIR. 

HEIGHT 

AMT. 

TYPE 4 
DIR. 

HEIGHT 

AMT. 
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